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THOMAS SERGEANT HALL. 


It ii with deep regret that we have to record the death, on 
December 21et, 1915, of Dr. T. B. Hall. 

Thomas Sergeant Hall was born in Geelong on December 2Srd, 
1868, and was educated at the Geelong Grammar School where he 
remained until 1877. At an early date he began to take great 
intereit in nataral history, more especially in geology and palaeon¬ 
tology. In 1879 be held a mastership in Wesley College, and in 
1884 And 1886 secured eshibitions in Ormond College in the Unb 
venity, taking the degree of B A. in the latter year with honours 
in Nataral Science. At a later date, in 1908, the University 
conferred upon him the D^ree of D.Sc. in recognition of his valuable 
original scientific work. 

In 1887 be was teaching iu Bendigo but the following year found 
him once more in Melbourne, working at the University where the 
new Chemical, Physical and Biulc^cal lAboratorios had been equipped 
since his earlier student days. He passed through the complete three 
years’ course in Biology. 

From 1890 to 1893 be was Director of the School of Mines in 
Castlemaine where, though his energies were largely devoted to 
organising work and teaching a wide range of loienoe subjeoU, he 
managed to find time in which to study the geology of the district and 
became especially interested in graptolites. Though obscure, the 
group is ait important one, because certain species have definite 
relationships to the gold-bearing rooks of the Bendigo and Oastle- 
maine district, and his roost important paper is probably that on 
**The Geology of Castlemaine, with Sub-divisions of Part of the 
Lower Silurian Rocks of Victoria, etc,'* published by the Royal 
Society of Victoria in 1894. The last paper that he published was 
entitled ‘‘Victorian Graptolites, Part IV.,” which was read in July 
1914. 

In 1693 he succeeded Dr. Dendy as Lecturer on Biology in the 
Melbourne University, a poet that he held until his death. 

In 1888 he had published his first paper on “Two New Species of 
Fossil Sponges from Sandhurst” and when he returned to Melbourne 
he identified himself closely with thu work of the Royal Society, 
devoting a large amount of time to its interests. In 1896 he became 
a member of Oounoil; from 1897-1899 he was Librarian; for fifteen 
years, from 1899-1914, he ^as Hon. Secretary, taking the leading part 
in everything concerned with it. In 1914 and 1915 he was President, 

s 
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though failing health and strength prevented him from attending its 
nfeetings during the last year of his term of oifice. In all he contrib¬ 
uted twonty-hiiio papers to the Proceedings ” of wliich six dealt with 
graptolitea, nine with the Tertiary Deposits of Victoria (written in 
conjunction with Dr. G. B Priteliarcl) and fourteen with various otlier 
palaeontological and geographical subjects Ho made a special study 
of Oraptolitos and was regardetl as the ono authority in Australia on 
this gniup, his work in connection with which was recognised by ^e 
award to him of the “ Balance of the Murchison Fund ” by the 
Geological Society of London in 1001. 

Not only did Dr. Hall take a large share in the work of the Koyal 
Society but ho devoted much time to that of the Field Naturalist' Club 
and was closely associated with the Australasian Association for the 
Advanccineiit of Science of which he was Secietary for Victoria from 
1907 onwaids and Piesident of the Geology Section at the Hobart 
meeting in 1902 During the recent visit of the Biitish Association 
in 1914 he was local Secietary of the Zoology Section and his wide 
general knowledge of Australian Zoology and Geology enabled him to 
be of great service to mnny visiting, overseas niembcis. 

He was keenly interested in all that referred to the fauna of 
Australia and took a leading part in socunng the reservation of 
Wilson’s Fromontoiy as a National Park, of the Committee of Manage¬ 
ment of winch ho was an active member. 

Ill 1999 he published a valuable “Catalogue of the Scientific and 
Tecbnica) Periodical Literature in the Libraries of Victoria'’ and m 
1911 a second and much enlarged edition of the same. 

He was always ready to place liis knowledge, tune and services at 
the disposal not only of institutions and societies engaged in the organ¬ 
isation uiid furtherance of science work but at that of individual 
workers also and his death at the comparatively early age of 57 leaves 
a gap which will not easily be filled. In iiiin many of our members 
have lost a personal friend respected not less on account of the solid, 
unoMtentatious work that ho did for science in Victoria, than for his 
modesty of character and generous nature. 
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Akt, nveUiffutioim into ttte Occut-renee of Ondumerekuio 
in Cattle and Anoctated Animals in Countries other 
than Avsti-alia. 

lt\ UtSOHOINA SWEET, DSo. 

(With PlMtM 1-V.) 
tRead nth HkkIi, 1916] 


During; tlie tuur upDii the eccamuii of vbicli theae iiiTcatigations 
vete made, I waa able to riait Java, the Rtraita Settlementa, and 
Halaj Federated Statea, Cejlon, India, Egypt, Europe, Great 
Britain, United States of Aioerua, Canada and the Hawaiian 
Islands lu addition, emiuiries have been made from reaponaiUe 
offlciala regarding the otlier iaianda of Netherlanda India, Burma, 
Siam, Annani, Southern China, and the Philippines, but very little 
in/ormation has been available in the latter caaca I with to 
thank very sincerely tliobc oflicials in Si) many places who have 
given me any assistance in their power, in many instances taking 
considerable trouble to do the necessary woik. 

In only two or three cases had ae any previous knowledge of 
these " worm-nodules ”, thus, one instance had been recorded 
(under the name of Spiroptera retienlata) of their occurrence 
near the shoulder of an Indian bullock in Malay (Daniels, 19041 
(Gilruth and Sweet, 1913), while they liad been found in cattle in 
Ja?a by J. De Does (1904), and others (Railhet et Hemy, 1910) 
As may be seen in detail in previous papers on onchocerciasis in 
Austrslian cattle, there is considerable historical evidence pointing 
to the importation of the parasitic worm causing these muscle> 
embetlded nodules into Australia from Southern or South-Easterp 
Asia, It may have been brought in either in 1H26-8 in buflaloes 
from Timo? (Cleland and Johnston, 1910 (d)). or in 1894 or 1840 
in cattle from Coepang in Timor (Gilruth and Sweet, 1911, p. 34), 
this^tter seaming the more probable, inasmuch as the buffaloes 
found in oonaiderable munbers in the Neithern Territory, whidi* 
aye the deecendants of buffalo imported in 1824 and 1899 from 
Tisoor and 1889 from India, are not known to harbour this psra- 
site, although careful aearcb was made for H, and for evidsnea. 
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from buntert nid bide exporters, of its existeace, sdiilo " oil tho. 
csttle depastured on tbe same country are more or less aflicted” 
(Gilruth and Sweet, 191S, p. 33). On the other hand it was quite 
possible that it may hare been introduced in Indian cattle about 
April, 1843 (Gilruth and Sweet, 1919, p. 94), inasmaoh as tho 
cross-bred descendants of the “ Brahma ” or Indian cattle in the 
Territory are more leas infected 

As there were, howerer, no records as to its existence in India, 
it appeared a matter of some interest to find out aomewhat more 
definitely the actual distribution of thia parasite, and to determine 
tbe extent of its occurrence elsewhere, especially in countries more 
or leu adjacent to Australia; likewise to collect any information 
which might throw light on the hfe-history 

Wherever possible I visited the Cliief Veterinary Officer, both 
Government and Municipal, in each district entered, the Principal 
Medical Officer, where such was associated with the inspection of 
meat. Veterinary Schools where such existed, and often also tbe 
abattoirs, interviewing the Supei intendent and hie senior subordi- 
natea, and in many cases myself superintending the searching of 
carcases. Where I was unable myself to visit the district, a letter 
accompanied by a brief description of the condition under investi' 
gation, and a carefully drawn-up series of headings under which 
information was sought, was sent to tbe similar responsible officers, 
with a request that answers should be sent to me by a certain 
date. In several cases the officials of the various Governments 
concerned very courteously sent out these papers to their stofti, 
to giving the enquiry the aid of their authority and influence 
Throughout much of the East the difficulties of such an investiga¬ 
tion, owing to various conditions which are indicated later, are 
considerably greater than iu countries where European customa and 
ideas prevail, so that tbe response haa been somewhat disappointing 
in its extent, though much material and information promised have 
still to come to bend, so that I hope to be able to report further 
later on. 


PART L->(JEOGRAPHICAL. 

Before passing on, it is neoessary, in order to avoid oonfisdoh, 
to indicate the types of bovines considered in the following pagM i'— 
(1) Bm fonrvs^vThia term ie used ea including the well-known 
oommon tame ox 81 Europe and Northern Asia, and not in the 
restricted sense of Lydekker (1918, p. 19). 
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(9) Boa indiotu: This term is used as indicating not neoessarilj 
a tookgioal species, but the (xmiinon domesticated humped cattle 
of India, etc., often known to naturalists as the Zebu This name 
does not appear in Lydekker’s catalogue of Ungulate Mammals, a 
most remarkable omission in riew of the fact that he quotes the 
names of other domesticated races of borines in this which purports 
to be a complete catalogue of Ungulates. The humped Indian cattle 
are also called Brahman and sacred cattle, and are of several types 
of varying sise and build, and useful in vaiioua ways, all having a 
very large sharply outlined hump on the withers, long ears, and 
a large loose dewlap and very full throttle. (See Fig 1 ) As to 
the origin of this form, we are not in a measure concerned, yet 
the question has the possibility of considerable interest in regaid 
to the original host and place of origin of Onehoeerea gthaoni and its 
allies. Two views have been held—one that of Blyth, that Afiica 
was the original home of the ancestors of Bot indieui; the other, 
first suggested by Rutimeyer in 1878 and upheld by Lydekker, and 
the theory to which evidence strongly points as being correct, that 
the ancestor of the Zohu is to be found in the Indo-Malay group of 
cattle, which includes the Indian gaur (Bos (Btbot) gaurtta), of 
which the Seladang of the Malay Peninsula is a variety (Boa gaurua 
AitSiaoki), and the Javan Bantin (Boa (Btboa) banteng—Boa aon- 
daiciu). As Lydekker states (1912, p. 153), since Rutimeyor’s 
work, “ the range of the Bantin (Boa aotidatfua) has been found to 
extend into upper Burma, . . and an examination of a large 
teries of skulls and heads leads me to conclude that Rutimeyer was 
probably right in regarding this species—or possibly a nearly 
allied extinct type—as the ancestor of the Z^u." There are 
undoubtedly many hybrids of these two domesticated forms at least 
in Java, where also a certain admixture is stated to have taken 
place with the Bantin, and many of them are almost indistinguish* 
able from the purer domestic breeds, so that at times possibly 
hybrids are included under one or other of the terms Bos taurua, 
and especially. Bos indteua. 

(3) Bos (bu&olus) bvbalia: This is the recognised specific name 
of the Indian buffalo, water buffalo, Kerabau (in its various forms, 
e.g., Karibouw), or Ami, see Figure 9. This has thick, short 
lim^, and a massive neck, a dewlap being absent, its thick Mack 
akin carrying sparsely scattered, long, coarse Uaok hair. The 
head, with its sc^circularly curved horns, is carried well forward 
aid tow, BO that the horns Ore more or leas in the same plane with 
the neck. Barely, a pinkish-skinned animal, with white hairs, may 
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btfHeei), Ai their naioe indicatet, they are ioTariably to be found, 
n^'beii not working or feeding, «allowing in water-pool* and 6o?er* 
ing theinaelTet with mud. 

The Malay Arohipelago. 

As already inentioued, the preeence of worm uodulea’^ in tlio 
niuscleB of cattle in Java hud already been noted and i*ecorded by 
De Doeu and others, who have regarded tlkeni aa being Onchocerca 
fjihtioni. ' 

While iji Java, 1 had opportunItieH of conference with a number 
of Veterinary Surgeons, Home of whom were able to throw a certain 
amount of light on the question, and, further, the authorities of 
the Quverninetit Veterinary School at Buitenv^rg were good enough 
to undertake to make enquiries throughout the Dutch possessions in 
this archipelago in order to deteinnine the range, hosts, and 
general conditions governing the occurrence of these nodules, so 
that jt IB hoped fuithei inforination on these points may be 
forthcoiJiing later ^ 

Tho nodules were hist discovered by Mr Bellemans in cattle 
in 1901 at Eediri (S W. of Suerabaju), when a thorough meat 
inspection tir^t began there, and have been constantly found 
there since, and in other parts of the valley of the River Brautas, 
such as Toeleugagoeng, Itlitar, and Pare, and at Renibang, Sloeke, 
and Madioeu Statistics given of their occurrence vary from 40 per 
cent by earlier observers to 80 or even 90 per cent, of carcases 
later, an increase possibly due to greater familiarity with their 
existence and appearance. They are almost invariably found near 
the tnid-Iine of tlie sternum, sometiines in considerable numbers, 
e.g . from 20 to occasionally 40 per carcase, and Hellemans re¬ 
ports having seen them rarely, in the stifle. Since the cattle are 
never killed until too old or weak to work, the nodules are unknown 
bj post mortem examination except in 6, 7, or even up to 10 year- 
annuals, the worms being generally dead, and most of them 
caseous or much calcified, though it is stated by one observer 
tliSt one may find a very small young nodule beside the calcified 
ones,*’ 

De Does reported to me having seen filarial larvae in blood- 
smears of infected animals, but admits that they may have been 
th^ 9 f some filarial worm other than Onehoctroa gibeoni^ such as 
aortic filariae, etc. Hi has also seen larvae ** not only in the tunnels 
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ground the worm and in the connective tissue, but also in a rein 
in the wall of the same nodule In this case, the lai*vae were quite 
probably those of 0. gibnoni^ but may have been carried by the 
knife into the vein space, in sections of a whole nodule, so that 
one cannot accept either statement as proof of the occurrence of tlio 
larvae of this worm in the bloodstream. 

Helleinans was also able to find tliese nodules in Sumatra, uhen 
the more thoroufih meat inspection vas instituted ul Pndanpr in 
1904—but, stranf^ely enough, after his experience i»f finding them 
in Java in the brisket aliuost entirely, here in Sumatia he was 
unable to find tliem in tliat hx:ation, detecting tliem in 25 per cent 
of cows, and then in the stifle only 

Regarding Balt\ nodules have also l)ee]i seen in the biisket. and 
rarely on the flanks of cattle impi»rte<l int<» Batavia from Bali, but 
no work has been done lui tlie island itself. 

In cattle iniporteil into Hoerabaja from Madura, nodules arc so 
far unknown. 

Nothing whatever is known of LomUtk or Timor in this connec¬ 
tion, and the infrequent communication rendered any attempt on 
my part to visit these islands imponsible 

The term "cattle’' ustsl almve undoubtedly includes Boa tauruA ' 
from Europe, and Australia, and locally bred; and probably also 
pure-bred and hybrid Boa tiif/tciiA Tliin term has lieen Uhctl licro 
because of the difficulty of detei mining the nlisence of admixtuie 
even in so-called puiv-bred cattle of eitlier species, and it must be 
remembered that tlicre is still some question as to tlie amount of 
interbreeding whicli may have taken place between those two dtunosti- 
cated races in Java, as authorities tliei'c are very conflicting on tlie 
point 

It was naturally a point of some interest to discover wliether the 
nodules were present in the pure bred descendants to tlie humped 
cattle or Zebus (Boa mdiruA), which had lieen imported from India 
(Bengal), and also in any known hybrids with the ordinaly cattle. 
(Boa tauniA) I was informed tliat tliese nodules had not so far 
been seen in these pure-bred Boa AfidiruA, nor in any of their 
hybrids, except as was stated by De Does, that he had seen them " in 
such hybrids in parts of West Java (wliere tliere are very few cattle), 
along the niidline of *the sternum, especially in animals of 2-3 
years.'^' 

Naturally also, the Bantin or native ox of Java (Boa banfeng) 
forms a possible host for these wom-nodules, but I was unable to 


1 Bat wm Addendaiu % 




6 (JtorgiiM SwMt: 

obtain any oridenoe of their occurrence in (hit animal in etthmr Java 
or Sumatra. 

In the Karibouw, or water buffalo (Boa bvbatia), wonn>neata are 
well known to both Dr. SoEna and Mr. Hellamant. Thqr_ eocur at 
Sediri in Jara, and alto in Sumatra, alwaya in the tkia of the 
animal. Unfortunately I hare not at yet been aUe to obtain any 
apeciinena tuitable to determine whether the wonu-nodulet found in 
thia conatant position in the buffalo, belong to the aame or a different 
apeciea from O. gibaoni. Macroocopically no difference whatever 
baa been seen in apecimeni from the tu'o poaitioua in Boa tatunta and 
J9o< bubalia in Java. 

Inquiries were made with regard to the general conditiona of 
those places from which the infected cattle come, and aa to the 
animals found there which might possibly act aa intermediate hosts, 
if such he necessary for the completion of the life history. In Java, 
Sumatra, and Bali all areas carrying infested cattle are similar in 
being lowdying and swampy, or flat, with much stationary water, 
and, as might be expected under those conditions, mosquitoes are 
very numerous- Biting flies do not seem to he especially frequent. 

Although not immediately concerned with the object of the present 
investigation into forms found in the connective tissues, it is of 
interest to remember tlie existence of two kinds of filarial worms in 
the aortic walls of bovines in these regions, vis., Onchoearxa 
arm/ffafa, Kaill. et Henry, 1909, and Elaeophora (=FHaria) potH 
(B. Vryburg, 1897). The former, which lies sinuously beneath the 
lining epithelium of tlte aorta of cattle (Boa ittdietia), haa been 
recorded by Railliet and Henry (1903, and 191S, p. 117), from 
Sumatra (vidf nt/ra also). The latter, S. poelt, forma tumours in 
the walls of the aortse, containing the head of the female worm and 
one or more males, the remainder of the female worm floating about 
in the direction of the bloodflow. It has been recorded already by 
B. V'ryburg (1897), and by BaiUiet and Henry (1913, p. 116), from 
the aorta of the Buffalo (Boa hubolaa), and rarely of cattle (Boa 
indieua) from Sumatra, and it was quoted to me also from Java. 

Paoiflo lalandu. 

As time did not permit me to visit the Philippine Islandt, en* 
quiries were made from the Bureau of Soieilce at Manila, in reply 
to which the Director of the Bureau reported that ** Oncbocerciaeia ie 
not endemie in the Philippine Islanda. It has been found in cattle 
shipped from Australia for olaughter in the Philippinee, but no 
oaae haa been reported in native cattle or carabaoa.*' 
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SimiUr coaditioni appear to exiat in the Hawaiian lalanda which 
were riaited. 


Malay Paninaula. 

Aa already known, wurm-nodulea were found by Hr. T. A. Ford 
in Malaya in 1904, and recorded under the name of Spiroptera 
reticuUua hy Dr. Daniela (1904, p. 17). Theae came from an aged 
apecimen of Bo$ indtcui. 1 viaited a number of official Veterinary 
Surgeona in the Peninaula, and enquiriea were made from othera, 
but none ao far aeem to have beou able to detect them elaewhere, 
though while thia report waa nearing completion, I receired from 
Mr. Ford apeoimena from an old working Indian bullock, and 
from 17 email Siam bulla (from the weat coaat of Siam, about mid¬ 
way between Penang and Rangoon), the latter haring been brought 
to Kuala Lumpur for alaughter. The nodulea vary in number from 
1-20. Tlie fact that cattle are' never killed nnleaa incapable of 
work, naturally diminiobed the likelihood of the nodulea being 
found, but it doea not aeem credible that they are ao reatricted in 
diatributinn in tlie Peninaula, especially in view of experiencea else¬ 
where. Thus, at Penang intjuirieB were made, and finding that 
their existence had nut been noted, I accompanied the Municipal 
Veterinary surgeon to the Abattoirs, where I interviewed his Chief 
Inspector, and made with them an examination of the carcases 
then in the houses. That they were well known to the Inspector, 
although he hud nut previously reported them, waa quickly seen, aa 
without any advice from myself he immediately cut in two inches to 
the side of the midline of the sternum of an Indian bullock, disclos¬ 
ing three nodules exactly aiinilar to O. gibtomi in appearance and 
position. Theae were found to be mature, and contained living and 
actively motile larvae. The nodules were present to the number of 
1-3 in nearly all tlio cattle killed that day, but none could be found 
in any of the buffalo then in. I was assured, however, by the 
Inspector, evidently a careful observer, that they are quite fre¬ 
quently found in Indian cattle {Bon indtevn), and in more than 30 
per cent, of tlie " native” brown Malay cattle, and in the amall 
hunaped Siamese cattle, both of which appear to be varietief of 
Bom itidieut —always in the brisket, but usually only up to three per 
animal, varying up to the siae of a walnut. They are also found 
but oomparatirely rarely in the ” native ” buffalo or Karibouw 
(Bos buMin). In the face of this evidence it seems credible that a 
mors careful aeardt will reveal the presence of these worm-nodules 
widely spread in the cattle and buffalo on the mainland. 
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It would have been of interest to find whether these nodotee are 
present or not in the Seladang, or wild Malay gaur (Her powros 
hubbarki), but, unfortunately, no evidevee whatever was forth¬ 
coming. 

The two bovine aortic worms previously referred to are also pre¬ 
sent, as I was able to see in Malaya and the regions to the North, as 
has been recorded already, though not always I 7 name, by various 
authors, and first of all by Ford (1902); thns, O. armtttatA has 
oho been recorded in bullocks, and larely in buffaloes (less than 
1 per cent.) by Tuck (1904, p. 30), from animals killed at the 
slaughter-housp at Kuala Lumpur (F M.S ). They are also described 
from cattle killed at Hu4 (Annain) by Bernard and Bauche 
(1913, p. 113) and Kailliet and Henry (1913, p 117), while 
S. poeli (under various names) has also Inen recorded by 
Vbu Linstow as Ftlnna hnemophtla (1904, p 353), from buffalo, 
by Tuck (1904, p. 20 ), from bu^alo and bullock (t) (p. 32) at 
Kuala Lumpur, by Foid (1907. p 617) from buffalo (in 72 pei cent 
of carcases ezaminetl) at the abattoirs at Kuala Lumpur, and also 
in buffaloes m the country districts of Selangor, Negri Seitabilan, 
and Pahang, by Bernard and Bauche (1912, p 109) (83 per cent, 
of buffaloes and 1 per cent, of oxen being affected), and by Railliet 
and Henry (1903, p 254; 1912, p 115) from Had (Annain). 

India and Cayfdn. 

Hitherto worm-nodules in the connective tissues have never been 
recorded from India nr Ceylon, and, except in one instance, have 
been quite unknown there Leiper states that Lingard has recorded 
Onchocerciasis in India—this refeis, however, only to Aortic worms. 
The difficulties of the investigation are considerably greater than 
elsewhere for several reasons. The number of cattle killed is pro¬ 
portionately small, and they are even then, as in Java and Malay, 
almost invariably aged (e g , 7il0 years is the usual age in many 
parts), and are only killed because they are no longer able to work. 
Also, the amount of meat consumed is proportionately less than in 
coldbr countries; and, furtlier, in many places, it is almost entirely 
one section of the native population alone which uses the flesh of 
the local animals t<^ food, the meat supply for the European reai- 
dents being largri^ittported frosen. As a mult of this, detailed 
meat inspeafion, even as we know it, is unknown, more especially 
in pjipek'ljtfrts of India. Although a form of meat inspection exists 
as risewttere, the ordinary process was abs<dutely useless for my 
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purpo«e« being conducted at the beat chiefly by natiyo TCterinary 

officera watching for apeciflc diaeaaea, tinder the general super- 

TJiion pf a fully qualified European Veterinary officer wlio, however, 

has not only a very extensive area to i-ontrol in tins respeot, but 

has also chStTge of all matters affecting the health of the animal 

population of the district, and has often to combat outbreaks of 

•disease under considerable difficulties. In the ordinary abattoirs 
« * 

the animals are often killed between midnight and I am, and 
are taken away almost inuuediately for consumption, after cur- 
spry examination for certain diseases, so that the pails of the 
carcass concerned in this question are vei*y rarely examined This, 
added to the method of kilbng used, made any personal investiga¬ 
tion neither easy nor pleasant. A somewhat similar c^mditiqii ns 
regards detailed inspection is normally found in the special 
abattoirs attached to meat drying Factories, Mhieh supply the 
trade to Burma more especially. In these, hoaever, in some places 
more buffalo than bullocks are killed, and from these evidtuice 
was obtained, tliough no noilules could be found iii tho carensscs 
present at the time of my visit in one of these w'hich I was able to 
visit personally. * 

The religious importance of the cow to the Hindu, to wliom this 
animal is most sacred, gives rise to further difiiculties in the way 
of such investigations—even in Herum Institutes and KeseaiTh 
Laboratories, the animals appear to be less fre<|Uently killed than in 
many similar institutions elsewhere, while at the various Veterinary 
Schools and Hospitals, even if their native Hindu owners allow 
tho animals to remain there to die, permission to make post¬ 
mortem examinations can very rarely be obtained. Howuvei, 
through the courtesy of the Department of Heveiiue and Agriculture 
•of the Government of India, othcial circulars were sent to all Local 
Governments and Admniistiatious. riHiuesting that tho resimroos of 
the Civil Veterinary Department should be enlisted in this question. 
Circulars were also sent to Sanitary Commissioners and to Health 
Officers, as these sometijiies ctmtrol the meat iuapeotion, and I was 
able to visit personally a’considerable number of Districts. 

la Burma the Superintendent of the Civil Veterinary Depart¬ 
ment (Colonel G. H. Evans) reports that these worm-nodulcs ** are 
pretty frequently present in oxen and buffaloes," but no details are 
fpcthcuming : in Assam, " they have nut been observed ”; simihirlv 
in Bengal. From Bihar and Orissa no information is available. 
In tbe Madras presidency, the Civil Veterinary Superintendent (Mr. 
Ware) was able to secure for me on two occasions specimens from 
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Indian bnllocka—and I am informed hy Mr. J. A. VatladarM Hint 
he had foand them in ftre bullocka at Madraa prorionaly to mj finit. 

In Ceylon, on my making enquirlea, the Goremment Veterinary 
Snrgeon, Mr. G. W. Sturgeaa, wae able to obtain apeclmnna from 
both Bob inditvi and Bob bubatu killed in the local abattoirs, these- 
nodules being evidently endemic in this Island. On examination of 
them in hit laboratory, I found, although there were two or three liv^ 
ing nodules from old cattle, most of than, large or small, were mudt 
oaseated or cakifled, or nearly absorbed. 

Central ProrinetB an^ Berar .— I am indebted to Mr. J. A. Valla- 
dares. Deputy Veterinary Superintendent at Nagpnr, tor a nnmbrn 
of speciutens from four localities in this part of Central India, two 
being in the far North of the District, though in other localities in 
this district, ahere search was made, tliqy were not obtainable. 
In each case they were found 1-3 in number, in the brisket and in- 
old cattle. Once only were as many as eight nodules, all small 
in siae, observed. In the four localities where careful observation was 
made and statistics were kept, only six animals -were found 
affected out of a total of 1303 examined—though it is stated that in 
general " the existehce of worm-nodules is fairly common in the 
Central Provinces.” 

United Provinces of Agra and Otuth .—^The very careful investi¬ 
gations made, in response to my requests, at slaughter houses and 
meat drying factories, under the direction of Major J. D. E. 
Holmes, C.I.E., Imperial Bacteriologist, and of Mr. C. W. Wilson, 
3nd Civil Veterinary Superintendent of these provinces (who most 
kindly set apart an officer especially for the purpose) have resulted 
in the finding of these worm-nodules in a gteat part of the area 
concerned from Bareilly and Sbahjahanpur in the North to Jhansi 
and Lalitpur in the South, and from Aligarh and Agra in the West 
to I'nao in the centre, and it is probable that they are even more 
widely distributed through this region than as yet discovered. 1 
am informed by Mr. Wilson that these nodules have been known 
to exist here, although the fact had not previously been recorded. 
They are found both in J9o« indieue and in Bob bubaltBA In cattle 
they occur the more usually about tbe base and side of the neck, 
but most commonly under the dtin and in the intercostal spaces near 
the sternum, ” between the Srd and 13th riba on the external 
oblique and pectpral muscles.” In frequency affected cattle varied 
from 30 per cent, of the animals killed at the slaughter house and 
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Dte«t drying fnotoriea at Bareilly to about 2 per cent, in other 
diirtricta. Moat uaually only 1, 2 or 3 are preaent in each 
boat, but oocaaionally from 6-10, or eren up to 16 and 20, are 
aiBw; the animala arailable for examination were aometimea aa 
young aa fire or aix yeara, but aa naual here, moatly older, e.g., 
17 to 20 yeara. The nodulea were found in all agea, but were more 
numeroua in the older animala; cakifloaiiou waa often conaiderable. 

In buflaloea^—and they are found in theae in all diatricta and at 
Agra more commonly than in cattle—^the nodulea are found “ ad¬ 
herent to the diin, which becomea thin and hairlem just orer theae 
nodulea, ao that the akin ia cut when they arc diaaccted out. The 
worm-nodulea among buffaloea are more red than thoae among 
oxen, which are white onea.” Aa in the eaae of cattle, they am 
generally attached to the right and left of the aternum at a diatance 
of two or three Inchea, aometimea in " large numbera, eapecially in 
thinner animala/’ the aiie of the nodulea rarying from that of a 
pea to a pigeon egg. Again the animala in which titey were found 
were 17 and 18 yeara old. 

The localitiea whence the Indian cattle carrying theae nodulea 
were derived, agree in being normally very dry and hot ,e.g., " The 
climate of Jhanai, aa might be expected from the rocky nature of 
the ground, the rapid drainage, the abaence of high Jungle, and the 
general depth of the water level, ia characteriaed V exceeding dry- 
neaa, and by heat oonaiderably above the average of the province ” 
—which ia exactly the reverae of the more or leaa awampy conditiona 
found wherever the nodules are known in Java, and might at first 
sight be considered to exclude the possibility of any necessity for the 
preaence of water, either directly or indirectly, for the completion 
of the life history. But aa we find that the soils in these parts 
of the United Provinces are either black cotton aoila, which ” in 
aaaaon of heavy rainfall rapidly become over-saturated,’^ or else 
chiefly very good loamy soils, the conditions seem to be preaent 
which would allow of the occurrence of standing water in certain 
aeasona at least-—quite suflkient for the infection' of cattle or 
buflalo, it such be associated in any way with the method of infec¬ 
tion or transmission. 

Before leaving this part of India, it ia well to record the experi¬ 
ence of Mr. B. U. Gaiger, at one time Parasitologist to the Imperial 
Baoteridogical Laboratory, and now of Lahore. In the course of 
the post mortems conducted by him at the laboratory at Muktesar 
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aa well aa elaewhere^ in apite uf the moat detailed examination of 
all parta uf theearoaaea, in theendearoar to And any new paraaitee. 
narer once had he come acruaa thcae nodulea, or anytiiing reaemUing 
them. The inference can only be that> if theae nodulea be preMnt 
at all in the hill cattle, which are chiefly uaed at the aelrum labora> 
tory, they are eery rare indeed, a deduction which ia in harmony 
with Lingai'd’a atatenient (190fi, p 36-37) in connection with the 
occurrence of aortic worina in cattle, that he found onlv three 
animala infected out of 2000 autopaied. 

During iiiy enquiriea aa regarda thia prorinoe, I 
found from Colonel Peuae, Director of the Veterinary School at 
Lahore, and hia ntaS. to whum I am indebted for their active 
intereat, that worm-uodulca had never been recogniaed in the Pun- 
jaub, and that they were very doubtful about their occurrence. 
In commiinicationa seven inoiitha later. Colonel Peaae informed me 
that he had since found that the nodulea are known to the butchera, 
but are very uncommon. After consider able difficulty he had 
managed to obtain two or three from the briaket of a flve-year-old 
buffalo, and five from the briaket of a eight-year-old cow, the latter 
being the result of special examination of 130 cattle (=.83 per 
cent.). 

Sind, Baluchistan and Xajputana. —^I'he Acting Civil Veterinary 
Superintendent (Mr. E S. Farbrother) of this area writes that he 
has " made investigationa in Sind, but can find no evidence of the 
presence of worni-nodulea in cattle in thia part of India.” 

Bomljaif PrrsidcHCg. —In apite of nuiueroua enquiries in all direc¬ 
tions which might possibly yield any results, I have been unable 
to hear of any inatance of the occurrence of theae nodules in this 
Presidency, either from Veterinary Surgeons (one of whom, Mr. 
Sowerby, of Bombay, has been watching carefully for casea since 
my visit, without result). Inspectors or Superintendents of 
Abattoirs. 

I was not able to find any evidence of the occurrence of Oncho¬ 
cerca faseiata in camels in India, otlier than as already found by 
Mr. Leeae in the Punjaub, and recorded by Railliet and Henry 
<1910, p 248). 

In India we find the aortic worms represented so far as 1 have yet 
been able to find, by Onchocerca armillata only. This has already 
been recorded liy Lingard (1905. p. 27) from the aortae of cattle 
and buffalo—in 70 per cent, of ” plains cattle,” and in 16 per 
cent, of ^♦'%ill cattle.” 
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Egypt and the Sudan. 

So far, vorai-nodulea in borines ha^e only l^eexi recorded for 
Africa, aa present in parts of Algeria and Tunis, hy Professor 
Neumann, who has described Onchocerca guiinroga, Neuiiiaun, 1910 
(1910, p. 370) from the region of the cerrical Iiganjcnt in .tho 
neck of cattle killed at Constantino and at Tunis I ^as informed 
by Mr F R Mastm, Government Veterinary Pathologist, Cairo, 
that worni-nodulea are present in the siibcutaneouH connective tissue 
of any part of the body, but especially along the sides of the neck 
in the Egyptian Belady or village cattle These animals, ahieh arc 
prevalent as far south as Wady Haifa, have a more gently curving, 
dome-shaped hump, somewhat more fomardly placed than in tlie- 
case of the Sudanese cattle SpetimenH fiom thi.^> aie under 
promise to me, in the nieantiine I uni unable to say N\hcther they 
are similar to Onchocerca gnttvrogay or to the Indian foim, oi even 
a different species from either of these 0 gutturngay as described 
by Professor Neumann, forms flattened nodules up to the si^ce of the 
palm of the hand, situated in connective tissue on the inner face of 
the cervical ligament, in the region of the 2nd or 3rd dorsal verte¬ 
brae. These worm-containing iiucliilcs aie veiy similar to those of 
0 gibgoniy though differing in location, and foitiled In another 
species of worm. 

The Sudanese cattle have a more backw^ardlv placed hump, shaped 
more like that of Bog indictigy of India, and are moi'e prcvolent south 
of Wady Haifa. So far as I have been able to obtain any evidence, 
either at the time of my visit or since from tlie Director of the. 
Veterinary Laboratory at Khartoum, the nodules are unknown in 
these Sudanese cattle, and also in the buffalo of tliese countries. 

Mr. Mason also informed mo that the subcutanc^ous wurm-nodules 
of camels in Egypt, recorded by himself as ** present in subcuta¬ 
neous positions, and similar to those found by Cleland in camels in 
Western Australia,"' but recorded nevertheless under the name 
0. gibgoni (1913, p, 97), while found chiefly along the side of tlie 
neck, are also found over the quarters, tlien on the head, and some- 
tunes in the subcutaneous connective tissue of any part of the body^ 
As no tpocimeni hare yet come to hand, I am unable to etate 
whether or not these are oauaed hy 0. fa$ctafa. He hea also recorded 
the presence of " mature filarial worms, presumably Ftlaria evan$t, 
^n the blood*renelB of the lungs, testicle, and in the raa deferens of 
eamela'’ in Elgypt (1906, p. 120, and 1911, p. 329). 
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Europe. 

loTMtigationa ware eontinaad in Italy, Aiutria, Switaerland, Ger» 
many, Denmark, France, and Great Britain, but all enquiries from 
thoae under whoaa notice the exiatence of worm-nodulea, auoh aa 
O. gibtoni muat hare come, did they oocur, were met with negatirq 
repliea The genua Onrhoctrea is, however, represented in every 
department of France 1^ a species (O. bovu, Railliet et Henry, 191S) 
(see Piettre, 1913, p. B09), which is found in as many as 96 per 
cent, of cases inspected at Les Halles Centraks in Paris. Here 
M. Piettre, their discoverer, who is in charge of the Veterinary 
Laboratory, enabled me to see several examples of this infection. 
These are, however, aa already described M. Piettre (Oct., 1913, 
p. 637, etc.), much more like O. reticulata of the horse in their 
manner of occurrence, no nodular formation taking place. Aa 
recorded and shown to me by him, 0 bouit occurs almost exclusively 
in the region of the femoio-tibial articulation in the thickness of 
the internal and external articular ligaments, and in the tendons, 
generally nearer the tibial than the femoral surfaces. Two to five 
worms, males or females, or both, lie coiled in and out of the 
fibres, in the thickness of the liganoents and tendons, causing their 
degeneration, though free parasites may be found between the Byno> 
vial membrane and the tendons. I have, therefore, not been able 
to find any evidence of the indigenous existence of these worm- 
nodules in Europe. 

United State* of Amerloa. 

In a country of such extent aa this, having a great range of 
latitude and of climate, many of the Southern States oocnpied in 
cattle-raising being similar in latitude to districts in the Eastern 
Hemisphere where these nodules are found, it is credible that 
one should find some form of worm-nodule similar to those found in 
the latter hemisphere. 

Moreover, considerable interest attached to enquiries here on 
account of the importation of “ Brahman cattle ** into South 
Carolina in 1849 (Mohler and Thompson, 1911, p. 84), into Southern 
Texas about the year 1860 (loc. eit., p. 81), and again in 1906 
(loc. cit., p. 82-8), some at least being derived from distriota in 
which worm-nodules are now known to exist. 

The obanoes of discovery of anything of this kind here are tery 
obasiderable, in view of the admirable work of the Federal Bureau 
of Animal Industry at Washington, D.C.—the Zoologioal division 



OwAoceiviaaU in Cattle and AaaoeiaUid Animala. 16 

of irfaioh pojt ipecial attention to the paraeitee of domeaticated 
a p i a a l a—the wideapread ejatem of meat inapection properly 
qtuJified Veterinary ofBcera, and Ae numeroua Agricultand Bs^ri- 
menta) atationa throughout the Statea. * 

Hitherto, a apeciea Filaria ItenaUe (poaaibly to be referred to the 
gaooa OnAoftraa) haa been deaoribed by Dr. Stilea in 1892 from the 
oapaule of the apleen of cattle in U.S.A., but nothing comparable 
in poaition and nodule atructure with O. pifrjont baa ever been 
recorded from that country, nor in my naita to the Bureau of 
Animal Induatry, or the State Veterinary Schonia of Pennaylrania, 
Ohio, or the Agricultural Experiment Station of Illinoia, waa 1 able 
to hear of anything further. To teat their poaaible eziatence in the 
moat probable diatrict, the Chief of the Bureau of Animal Induatry 
(Dr. Blelvin) and the Chief of the Zoological Diriaion (Dr. B. H. 
Banaom) kindly undertook to hare inveatigationa made to determine 
definitely whether or not theae worm-nodulea eziat in the deacen- 
danta of the imported animala referred to above, and whether it haa 
apread at all to the local breeda. Aa they have not ao far, however, 
been recogniaed by the Veterinary Inapectora of thia country, one 
may well aaaunie that they are nut preeent there.t 

1 waa, unfortunately, unable to viait South America, and no 
definite information is yet forthcoming therefrom. However, a 
careful inveatigation haa been very recently made into the cattle 
induatry in South America by two independent and eminently quali¬ 
fied oflSciala—-Dr. Melvin (1914, p. 347) from the United Statea 
and Ur. Dunlop Young (Chief Meat Inapoctor, London) from Eng¬ 
land (1914, p. 622). Neither of theae obaervera have any evidence 
of the eziatence of worm-nodulea in South America, and auch muat 
aurdy have come under their notice, eapecially under that of Mr. 
Young, who haa been familiar ofiicially with their occurrence in 
Auatralian*cattle. One may, therefore, conclude that ao far they 
are abaent from South America. 

It ia, however, intereating to note that in 1906 (Gunn, p. 31) 
300 young Ongole cattle were taken from the Madraa Preaidency, 
where theae nodulea are now known, to Braiil, ao that it will be well 
to follow the eSecti of thia importation in thia reapect. 

PART II.—SYSTEMATIC. 

The queation of the apeoific identification of the nematode caua- 
isg the worm-nodulea found in Indian cattle haa been a matter of 
conaiderable difficulty in aome reapecta—chiefly in view of the 
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marked range of rariation in «ue in certain atruotilres. The 
almost certain derivation of the Australian Onchocerea grbionf from 
cattle imported from India or Malaysia, coupled with Dr, Leiper'a 
identification (1911, p. 10) of the parasite found by Ford in the 
Malay States in 1904 as 0. gihwnu and the assertions of the satue 
identity in the case of the Javan parasite by otlier workers, made 
ono naturally expect to find the Indian species the same also. The 
alssoluto similarity of the position and manner of occurrence of the 
nodules in tlie ImkIv of the host and of their macroscopic structure 
still further strcngtliened this expectation. However, during the 
niu'ri>scopit examination of one or tuo nodules at a matter of 
routine identification. I i^as impressed by the variation shown by 
them in some details of structure outside the range previously 
recorded for O. and accordingly dissected more nodules 

From these I obtained hvc feinules (four complete in essential parts) 
and six complete males. 

Onchocerca gihAom has been already described by Dr. Gilruth 
and myself in detail in a Bulletin issued by the Commonwealth of 
Australia, as well as by Drs. Cleland, Johnston, Leiper and Breinl 
(see Bibliogiaphy) After careful measurements and coinparisona 
vk ith this nnd other forms, I have l>een forct'd to the conclusion thot 
the fotiii found in cattle in India is to be regarded as a different 
species, which I have called 0 indicn, and a specific description of 
winch IS hereaftei given; nevertheless I have no doubt whatever as 
to the origin of these forma from one another, or else of both from 
u common ancestial form. In view of this it is doubly disappoint¬ 
ing to me not to have yet i*eceived other material from Javan nnd 
Egyptian cattle and builaloes, and also from Malaysian and Indian 
buffaloes^ as this (especially that from Javan cattle) would prob-^ 
ably throw fiirtlier light on the question. Neveitheless it leema 
desirable to publish wlint I can up A) date, and add to it later on. 
1 have a certain amount of material from s^mie of these h(«ts and 
lotalitieH. but. as previously stated, it was in such a condition as to 
Ix' uHeless for this purpose. While this report was being completed 
I had the gratification of receiving Specimens from Mr. Ford from 
an Indian bullock in Malaysia, and from Siam cuttle, which will 
lie referred to later.* The nodules found in cattle (Boti indteus) in 
India resemble exactly in macroscopic appearance and position in 
the body those of 0 gihuont found in cattle (Bom faurng) in Au§- 
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They are more frequently flattened like a broad bean in 
the'former than in the latter, much aa in 0. guffuroMa^ due natu- 
rdllj^ to compretti6n between the muaclei nnd Ijetween them and 
i;be akin. I liaTe not keen any to large aa thoae aometimea found in 
0. gib9onit nor any with anything approaching the great tiiickneu 
of flbroua tiaaue, auch aa occaaionally occura in the latter A thick- 
neaa of 5 mni. of fibroua capaule ia abnormally great in O. indim 
in cattle, 2 to 3 mm being the more common A larger proportion of 
nodulea of O, ^ndrcti aeon by me are calcified or caaeated, due 
undoubtedly to the fact that practically only aged cattle are killed 
in the country alienee these come. The whole tiaHue of the nodule 
ia 6ften permeated with larvae, even in caaea where mature worms 
ahow no larvae in the genital tuliea^ also larvae ( 12 to .IG mm. long) 
are to be found on the periphery of the nodule, and sonietimea 
thickly in the loose connective tissue on the surface of the nodule. 

The connective tiiiaue trabeculae, which form the walla of the net¬ 
work of tunnels, in which the worm lies, resemble exactly in nearly 
every case those'of 0. gihtont^ but in tw^o instances (see fig. 4) on© 
was surprised to find within the dense fihrouM capsule, which was 1 5 
and 2 imn. respectively in thicknesa, the worm lying quite freely 
in the interior, with only one or two delicate connective tiasiae 
strands 2 to 3 nun. long, in place of the intricate fairly substantial 
network otherwise present. Evidently either an inexplicable in¬ 
hibition of fibroblasts had taken place in the interior during the 
development of the nodule, or probably, some unusual degenerating 
factor bad been at work, since in one case, the internal structure of 
the anterior part of the body of the female was almost undecipher¬ 
able, while that of the male was also affected 

The simple relationship fqgind in O. gfbsom between the heads of 
the male and the female does not so frequently obtain here. There 
is always, however, a certain close association (see figure 3), and 
intertwining of these and of the tail of the male, whicli are generally 
to be found on one of the flattened surface, the body of the male 
sometimes coiling about in close proximity at several points to the 
other flattened side. 

In reference to the numbers of males and females associated 
together in each nodule, it is interesting to note that although 
Breinl (p. 9) has noted the occurrence of tw'o males with one female 
in the ease of 0. gibioni^ no one else has hitherto observed this 
condition, while in 0. indiea^ of the four females obtained entire. 
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two nodules had one male, and the tiro other nodules eaeh had tvq 
males In the other nodulet dissected no male was found at all* 

In structure, the worm very closely resembles 0. to which 

it has undoubtedly close aftinity, and in view of the detailed descrip¬ 
tions of that worm already published (and referred to above) it is 
unnecessary to repeat lieie a minute (general diNicription. 1 have 
therefore ooutented myself w'lth a stateinciii of the specific charac¬ 
teristics of the Indian worm, and a careful comparison with cither 
allied forms as indicative of the reasons for the estaUishment of a 
new species Incidcutally, light is thrown on one or two points of 
general interest as regards the specific diagnosis of Nematodes. 

The characteristics of this worm may l)o summarised as follows 
(cf. Tables I, 2, *1, and Kiguies 5, 6, 7, 8, 9), the variations being 
discussed in detail later. 

Onchoc^ca n. sp 

Malt ,—3 38 to 9.3 cm long (average 6 69 inm.); diameter of 
central portion of Ixidy, 176 to .220 mm. (average, 198 mm.), 
tapering to each extremity Anterior end straight and without in¬ 
terruption, posterior end often spirally coilc^l, having a cloacal 
swelling on which the cloaca opens, behind winch the tip of the 
tail is generally bent sharply towards the ventral surfat‘ 0 , forming 
a hook. Cuticle, .003 to 004 iniii. thick in the central region of the 
body, where also it has regular rounded ti ausversc ridges, the depres¬ 
sions between which are 006 to OOG niiii. apart at the maximum, 
these ridges becoming smallei and less conspicuous as they approach 
the two ends, where they are absent; finer striae were not detected 
Mouth terminal with tlirce slightly marked hps and three papillae 
(not always easily seen) close behind the level of the opening. 
Oesophagus long, from over .847 to 1.22 mm. (average, over 1.051 
tnm.), thick-walled, 031 to .039 mm (average, .036 mm ). and 
generally with a well-defined bulb (or ''cardia”), .062 to .069 
^average, .064) mm. long, and .047 to .060 (average, 053) mm. wide, 
at the junction of the oesophagus, with the typical thin-walled, 
straight intestine. Nerve ring surrounds oesophagus usually at 
.188 mm., though sometimes at .172 inni. (average, .182 mm ) from 
the anterior end, and where seen the excretory pore appeared to be 
situated at .219 to .282 (average, .250) mm. from the anterior end 
Cloacal opening at .062 to .086 (average, .07) non. in front of the 
tip of the tail, the diameter of the body at the level of the opening 
being .042 to .062 (average, .053) mm. Anal papillae somewhat 
TariaUe, generally eight or nine pairs in number, but sometimes 
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their nuige being as pillows :— Stght —preanal 1, 
par- (or ad-) anal 4 (or rarely-3), postniinl 1, prccaudal 1, caudal 
1 to 9. Ijeft —preanal 1, paranal 3 to 4, poetanal 1, precaudal 1, 
oaudal 1 to 3. Two unequal ipicules of characterirtic shape, the 
longer .307 to .274 (arerage, .357) min long, and .009 to .013 
^average, .011) mm. in diameter at middle of length, curved in 
barmony with the body curve, the proiimal termination being 
enlarged and funnel-shaped, and the distal termination pointed or 
rarely slightly bifid. Midway the median channel of the distal por¬ 
tion of the long spicule opens obliquely forwards and outwards to its 
surface. Short spicule 08 to .094 (average, 087) mm long, 
enlarged proximally and flattened somewhat in the greater part of 
its length, being tX>6 to .012 (average, .007) mm. in its less 
diameter, and 012 lum in its greater diameter, its distal ter- 
imination having a shoe-shaped enlargement for the guidance of the 
long Ipiculu. On one occasion the short spicule was missing, and no 
evidence could be seen of its having previously been present 

Female —May reach at least 100 cm in length; diameter of 
central portion of body 38 to 63 (average. 47) rum . tapering at 
<Mch extremity, both ends being sti sight and uninterrupted. 
Cuticle 02 to 024 mm thick in the central region, and thickened 
for greater part of the length of the body into prominent wavy 
ridges, which may be os much as .138 mm apart, generally in one 
.continuous spiral, with occasional gaps at one or other side, and 
also occasionally a double spiral may be found; no network is 
present, and the spiral ridges are gradually lost anteriorly and 
posteriorly, no fine transverse striae could be seen. Mouth termi¬ 
nal, with three very small lips and three papillae, but no separation 
of the head from the body, and no cervical swelling. Oesophagus 
long, 1 1 to 1 44 (average, 1 23) mm , and equally thick walled 
with that of the male, 031 to .034 (average, .032) mm. in 
diameter. Bulb (or cardin) more frequently indefinite than 
in the male, but when present is 062 mm long, and .045 
-to .056 (average, .060) inm. in diameter Nerve ring at .188 
mm. from the anterior end; excretory pore not seen. Anus at .126 
to .3.39 (average, 187) mm. from the posterior end Vulva in mid- 
ventral line, generally on a slight swelling, at 55 to .76 (average, 
.63) mm. from anterior end, leading internally into a thick-walleil 
•ometimes twisted vagina. Segmented ovum 026 x .017 mm., egg» 
-containing fully developed larvae .0361 to 0339 mm. long, and 
.0173 to .0361 mm. wide; larvae just free from egg, which has a 
wry thin shell, .13 to .196 nun. tong; and 0031 to .0034 mm. in 

s* 
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diameter; ,all etofet up to free embryos being found in-^tbe fMlt0 
tybes ef the female larra, with rerj Uuntly truncated bead^ an^ 
gradually tapering to a rery long fine point poeteriorly, no sheatU 
being obserred. ^ ^Larrae were insufficiently well preserred to allows 
of accurate ^bserratioQ of histological structure, being also easily 
broken in making stncai's.) * 

. In a prerious paper on O. gib»on% (Oilruth and Sweet, 1911) th<^ 
Tcrv considerable amount of vaiiation in important structures wa» 
pointed out, as liad also been clone by myself on two or three pre> 
rious ocvasions (e.g, see Saeet, 1010, p. 343 et seq., and p. 34T 
et seq.) \\hon describing new species, which, so far as I am aware, 
hnre not yet been recorded from elsewhere, and which are undoubt* 
edly and most naturally closely allied to analogous forms in the 
sumo 4^Bt in ''older" countries It would seem that the trans-^ 
ference in these latter cases of the domesticated host from its older 
babitat to a new environinent in Australia has fairly quickly tnflu- 
encefl the structure of some of the contained parasites to an unex-^ 
pected degree. On the other hand, although in most cases the older 
workers gave no indication of any yariability in measurements 
given, it is probable that a considerable amount of variation exists^ 
even in well-known species elsewhere. In view of this it is of interest 
while considering the value of measurenients in specific diagnoses 
to compare work summarised in a paper by Fracker (1914, p. 33), 
in which ho seeks " to ascertain the extent to which the proportions 
of the worm (O^yuruii verfn\etdari9) were constant, and the parts 
which undergo the greatest variation," considering especially the 
use of the formula suggested by Cobb m 1890, and since invariably 
used by him. Fracker concludes that witile " an individual should: 
never be identified on the basis of the formula alone, or of the 
proportions alone," "the proportiouato size of the organs in the 
^ematoda is an important factor in their identification, and should 
be stated in any description of a new species." With these con- 
elusions, in so far as they emphasiA the necessity for a statemeni 
of measurements, most workers in the group of Nematodes will 
agree, in view of the paucity of marked specific characters. 
Curiously, however, in the case of the two species of Onchocerca 
which 1 have studied in this special connection, measurements pro^ 
portionate to tho length of the body even of the male, such as are- 
emphasised by Fracker, are useless for the purpose of specific diag^ 
nosis, such measurements having no relation to one anotiier, white) " 
within a ^stated range, there is « marked similarity In certain 
absolute msksurementsj quite irrespective of the l^igiih of 
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and tuoh variatieni as do occur, are independent of the 
aile of the worm. All meaiurementa given in the paper on Ontho* 
eerea gibwii previouslj quoted (Gilruth and Sweet, 1911), and 
those gives here for Onchocerca fW»co, have been made under 
identical conditions—the specimens being cleared in carbolised 
absolute alcohol, just before measurements were made with a stan¬ 
dardised screw micrometer eyepiece—so that in comparison of these 
iwd sets of figures all extraneous rnfluences are eliminated, except 
wy diflerences which might be duo to a different preserving fluid 
Since, however, the action of tlie above clearing fluid freshly 
applied lu tlH» way indicated is to “ plim " the liody of the wonn 
into its apparently normal condition as when living, I think this 
may be ignored, and we may regard the figures given as strictly 
comparable Heferencf is made to figures given by other workers 
as indicated, since although {lerliaps not strictly comparable with 
the two sets given by myself (on account of the slightly varying 
amount of swelling or contraction caused in certain parts by dif<* 
ferent clearing reeqi:ents), they may at least be taken to indiuafs 
that variations in excess of those present in the worms examined by 
me, were encountered by these workers, so must be taken into 
account in separating two species so closely allied as the two under 
consideration. 

Reference to Tables 4 and 6 included herein will facilitate such 
eoraparison. As will be seen (TaUe 4), the range in length of 
mature male worms is considerably greater than in 0. gibewn, O, 
guituroM, OP 0 bovts, the other forma of this genus occurring in 
the connective tissues of cattle, the average length also being greater 
than in those species. Further, the worm is markedly stouter than 
any others, the specimens of O. tndtea exceeding in average diameter 
the stoutest of 0. gtbeonu both anteriorly and in the middle part of 
the body. Tlie stoutness, liow*ever, bears no relation to the length of 
the worm, as will be seen on glancing at Bii, and Dii, and E in Table 
1. In spite of this, the variation in position of the nerve ring from 
the anterior extremity is exactly the same as found by ourselves and 
€ldand and Johnston in O. gtbeont, though greater than that re¬ 
corded by Breinl, and less than by Leiper. Rather unexpectedly^ 
moreover, in the two longest specimens of 0. indica, I find that it 
is slightly further forward than in the others, though one would 
naturally have thought to find the reverse. The oesophagus of the 
male again always exceeds in length the highest range given for 
O. gibiHmi by all workers, except Breinl, and, as a rule, that'found 
in 0 . guituroea or O, bovie^ while in diameter it greatly exceeds 



22 


Siveet ^ 


that of other forms (with the same exception), being often twice the 
thicknees in thoeo forma. The oesophageal bulb or oardia also 
ii unusually conapicuoua, occupying on an average the terminal 
.064 mm. of tlie oeaophagUM. In specimens of O. gibsoni examtntd 
by me, it was not seen, though from Leiper’s and Breiul’a descrip¬ 
tions of the occasional thickness of tbe posterior end of the oesopha¬ 
gus, something of tlie sort a as evidently present in some of their 
specimens, this probably accounting for this exception in regard to 
the thickness of the oesophagus mentioned above. A glance at the 
averages of length and diameter of the ociio[ihaguB of O. %ndica and 
O. gihnoju will show the extent to which that in the former exceeds 
that in the latter. The Cluocal opening is also often further from 
the posterior end than in specimens of O. gthnom examined by mSr 
though the range in 0, ht^l^ca corresponds approximately with that 
given by other workers for 0 gthnom The spicules show a certain 
amount of variation from other forms, most marked, however, in 
the case of the long spicule This in general exceeds that of any of 
the other forms, the range of which it overlaps, except the greatest 
length of O gutfurosa, while its lowest range only slightly overlaps 
the highest lange of 0, gib$om (Breinl)^ and of 0. bovit. Further, 
the average length of the long spicule of 0 indtea is considerably 
greater than the greatest length given by any one for 0 gibioni; 
though the range of thickness of tlie long spicule in 0. tndtea is 
included within the total range found in 0. gibsoni. Not only does 
the long spicule most nearly approximate that of 0. gutturo$a in 
range of length, but also in the fact that the long spicule of 0. indiea 
sometimes appears bi6d as in O. gutfyrogn. The range in length 
and diameter of the short spicule agrees approximately with the 
total ranges found hy others and myself in O, g\h%m%y though the 
average, both of length and diameter of tlie short spicule, is greatei 
than the average of all forms of 0. gibBoni^ described. The anal 
papillae also show considerable variation, as was pointed out by 
us to occur, though tu a less extent in O. g^hnonx. The highest 
number of papillae described by any observer (with the exception 
mentioned immediately) for the latter species, was seven pairs—one 
preanal, three ad- (or par-) anal, one post-anal, one precaudal, and 

1 If th« Sf urM irlrtti by Or. Bnlol for hb male upoirfineiis of OiMkwnm gihmni b« uialyMd, 
11 wDI b* aoM that lha Ibraa Indlrldnab In vhloh Iha lanfth of the loiiv afSeule orartapa tba lovat 
an4 of tba TUifa found In O irndUm do not ihow tba oonmimnt chMctariatIca foond In O. iiwNaa, 
eiowil|||M In ona rmaa (No. 19). a length of oaeophagiia (1.074 mm.) which b untqua and extra- 
Q w U h ^ Ihr 6 vttaan/, b found In a worm having a length of ItO ram. tor the long ^dcule. Apart 
from thb one woira there doce not appear to be any ragularlty of VMlatloB In 0 fitonni, la tU 
fMtuiai ref er red to, dwraoterietlo of 0. nuf/oa. A atudy of tbeee taMee will eniphaalsa the 
exumoe and Irragnlar varUUlHy of Auatfallair apaoliuana of O. ffto ea f. 
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one caudal (the latter three being grouped together in theme deacrip- 
tiona afl three poat*anal). In one apeciineii seen by Ureiiil, and one 
aide of one apeoimen from our material, an additional papilla waa 
preaent anterior to the uaual preanal ones, making eight m thou 
two isolated cases The exact way in which these occur in the sir 
male specimens of 0 utdira referred to is sliown in Table 2 and 
Figure 9, where it will bo seen that, with the exception of one aide 
in one case, the smallest number of papillae is eight on each side, 
while nine are prcneiit nearly as often as eight; and, also, 
arrangement is different from that of 0 i^bsoni, the additional 
papillae being adnnni and caudal in position, not preanal. It ia 
alu interesting to note the occasional occurrence of only three 
adanal papillae, as is characteristic of O gthnoni, though in two out 
of these three occurrences the number of poBtanal (four) characteristic 
of O. tndtea are certainly present^ in tlie other cau I could not be 
positiTo on the point TransTerse ridges are present at a distance 
of 005 to .006 mm apart, cf .0045 to 0060 mm. in 0. gthaoni 
( 045 mm given by lieiper inuM surely he a printer’s error for 
.(M145), and .005 to 006 mm in O hon^, and contrast Neumann's 
lueasurenients for O. gitffurosa. 

In tlie case of the female worms (see Table 5) the length and thick¬ 
ness of 0. tndim falls within the range found ni 0. gihgoni^ with 
the exception of the tail, uliieh is markedly thinner; the average 
thickness is, however, distinctly loss in O mdtea (except in the 
middle of the body, while the aveiage diamcUu’ of tlie tail of 0. 

indieti female is less than the niiniiiium given for the tail of 0. 

gib$oiii female The position of the nerve ring is constantly the 
same as in the highest lange given for O gihsmt The length of 
the oesophagus in tlie four females of 0 ivdira, in which it, was 
measurable, always exceeds that of O gibbon}, with the exception of 
two instances quote<l by Breinl In thickness it is fairly constant 
in O. tfidtra, and within the range found in O gibnorn. The 

average length and thick ness is much greater in 0 indica than in 

0, gibgoni. The position (»f tlw vulva and that of the anus varies 
much less tliaii in 0 gthmni, and like each of the other species of 
OncluaercB, they fall within the range found in O. gibiom^ though 
their average positions are much nearci tlie tip of the head and 
tail r^pcctively than in that species The egg, wdicn segmentation 
is Complete* is similar in siie to that of 0. g%b$om. Eggs contain¬ 
ing fully developed larvae arc smaller than those of other species, 
and the larva when just freed from the egg shell is distinctly shorter, 
.12 to .196 inni. being the length in 0. ifidtea, this range over- 
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Upping th*t of 0. puiturosa .o^Iy. In diameter it it often-only 
half that found in other fomu. The cuticle in the female 0. iindiea 
ie dietinoUj thinner than in 0, ffuHuro$a^ but twice at least aa 
thick as in 0, gihioni, Moreorer^ the ridges of the outiole so char* 
acteristic of the female Onchocerca are furtlier apart in the middle 
of the body than in 0. gibeoni, and are often nitieh more prominent*. 

ComparatiTo measurements in some of these cases may poseibl? 
be regarded as misleading, and further observations may render 
th^ range in sise much nearci, still the greater number and different 
arrangement of the anal papillae, and the greater length of the 
long spiculo, the generally thiiker head of the male and thinner 
bead and tail of the female* and the usually longer oesophagus in 
both male and female seem to call for the separation of the uew 
species, which it will he seen is in some respects intermediate 
between 0 gibeoftt and 0. guttfirom. 

This being established, one expected to find, even more than a 
possible geographical deliiiiitatiou of the species, a definite relation 
to the special host; and in examining the material which so recently 
arrived from an old Indian bullock {Boe ifkdina) from the Malay 
States, and from Siam liumpcd cattle (Bo$ rm/icinr) freshly imported 
into Kuala Lumpur (F.M.S ) for slaughter, 1 certainly expected to 
find that these nodules, especially in the former case, were O. tudica, 
and in the latter cither that, or quite possibly a form interuiediate 
between it and O. gthtotn^ und perhaps lenderiiig the separation of 
the former from the Utter untenable. To my siuprise, the nodules 
from all of these contained worms belonging without any doubt 
whatever to 0. gibeom, the measurements, etc., of those parts men¬ 
tioned above on which the sepai ation is based lieing almost invariably 
those of average specimens of 0. gtheoui, or even nearer the limit of 
the range in 0. gibeoni, away from diat which approaclies the 
range of O. iftdkcaA This fact corroborates some years after, and 
on varied material frmu Bob tndicue from Siam as well aa Indian 
bullock (Boa indicua) hing domiciled and possibly bred in Malaya, 
the identification by Leiper of Ford’s original material, also from 
an old Indian Zebu in Malaya Johnston (1911, p. 223) quite 
obviously misinterprets Leiper in stating that he identified aortio 
worms in Malayan buffaloes recorded by Ford, 1902 (not 1903) 
as Onchocerca gtbaoni. Leiper’s identification (1911, p. 10) was 
of the material referred to by Daniels (1904, p. 17) as coming fyom 
^ar the shoulder in bullock beef.” For purposes of comparison I 
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-appeud iu TMee 6 and 8» the nieaBumnents made pf the worpu 
found iu these Siamese aud ,Malayan nodules. One nodule from tbc| 
Indian bullock wan particularly interesting, as it was found U\ con¬ 
tain two females, 4 it. and 4 t., and three male worms, 4 i., 4 ii. 
«nd 4 iii. No. 3 was also from the same animal, Nos. 1 and 3 being 
Irpm the Siamese bulls. Also, iu Table 7 and Figure 10, I hare 
ahown the number and arrangement of the anal papillae, which are 
wphaticolly not those of 0. ifidica^ and which vary considerably 
sunong tbemselTps. It is interesting to note id Fig lO (3, left side) 
one solitary and unilateral example of four adanal papillae (cf. the, 
usual four adanal papillae of 0. uttiica)^ though even here the total 
number of papillae is only seven on that side 


CONCLUSIONS. 

It it evident then that we have in India itsc'lf a different spetucs 
of nodule^forpiing worm from that present in the same host species 
in Slam and Malaya, and in Bo$ taurus in Java and Australia. 
The exact geographical limitation of 0. tWica, 1 am unablo to state 
further, and it is more than possible, as hinted l^efore', that with 
additional material from Burma and Bengal, or elsewhere, one may 
find a complete mergence of the one species into the other in view 
of the remarkable extent of variation in each, but especially in 
O. gibioni, and of the already known overlapping in some measure¬ 
ments. Still there is the most definite and constant means of 
separation in the association of a shorter long spicule, with a 
smaller number and different arrangement of anal papillae in 0. 
^bioni. 

It would appear that O. tndica is the true species of the Peninsula 
of India, and O. gtbsofi* as seen in these Siamese aud Malayan 
cattle that of the Malay Peninsula, and immediately adjacent coun¬ 
tries. Further, either (1) the 0. gtbson* seen in Australian cattle and 
that of the Malayan and Siamese cattle are undergoing a process 
of modification parallel with one another, from 0. tndtea, or (3) 
0. tndtea has arisen from the Malayan 0 gibaoni; or (3), and 
most probably, both 0. indica and the Malayan 0. gtbaom have 
arisen together from the original form, and from this Malayan 
form either directly or indirectly the Australian form (introduced 
at least 70 years ago) has continued to be modified, its variability 
being quite imierkable. Although the greater length of the large 
spioule of 0. indica is fairly constant, and its shorter length in the 
Malayan 0. gib$oni is likewise fairly constant, the anal papillae 
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eertAinly show toine slight indication of a not rery distant common 
ancestry, and there is no doubt in my mind that the host animal 
of the original Asiatic ncidule-worm will yet be found in the Indo- 
Malayan gaur or wild ox (Bon {Btbat) gnnr^$), or its rariety, the 
Seladang, or the nearly allied species, the Jnvan Bantin 

It IS to be noted further that in the regions where these nodules 
occur in Australia, the number of animals affected is much greater 
than in similar parts of India and apparently of Malaya. Tliia 
greater frequency in Bom favntM is undoubtedly due to its haring 
less resistance to the derelupment of the parasite than has Bow 
tWirns, which is at loust more closely allied to the presumptire- 
original host As to Java. I hare lieen unable to olitain definite 
information as to the relative frequency of the nodules in introduced 
or locally bred Bos tanrus or Bos todicus ^ One jh jiistihed in the 
light of tlie evidence in expecting to find in Jnvan nodules character¬ 
istics closely siiiuLai to those of the Australian form, though whether 
they have Ijeen introduced int<j Java from Malaya or from India, is 
as yet unknov^n, though one would judge the former to be the more 
prolmble It is, of course, quite probable if the ludo-Malayan gaur 
were the original sourt'e of infection that also the Seladang of 
Malaya was and is likewise infected, and that this was the imme¬ 
diate source of the infection of the Malayan cattle. Wliether the- 
Javan Bantin was also infecteil. either originally or secondarily, or 
whether the infecti<m came there from tlie Malay Seladang or from 
Malay cattle, we cannot vet tell 

The greater variability of the Australian form is only analogous 
to adiat I have punted out previously (viik* supra), that the ten¬ 
dency is when parasites are introduced into this continent, even 
in their normal European (or other) domestiCHtefl host, for con¬ 
siderable variation to take place at times resulting in tlie forma¬ 
tion of wliat appears to be a distinct and new spocues 

It is greatly to be regretted that material is not yet forthcoming 
from the Malay Archipelago for close comparison nith these forms, 
OB it would appear from the above that the entrance of tlie nodule- 
worm into Australia cabnot be credited to the introduction of 
Indian cattle into the- Northern Territory, but rather to that of 
cattle from further East, and so quite probably from Timor—ae 
previously emphasised—simietime between 1^24 and 1840. It is to- 
hoped that information and material from Timor may soon be^ 
forthcoming, in which one may expect to find a link between the 
Malayan and the Australian 0. ffibsoni. 
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The contention of Dr. Gilruth and jnjaelf (1913, p 24) that the- 
buffalo was probably not the means of introduction—since the 
buffalo hunters of the Nortliern Territory (who used the brisket 
for food and the skins for export) Imre never seen tliese nodules—is- 
strongly supported by th^ fact that both in Java and in India, 
whence buffalo have been imported into Australia, although nodules 
are present, they are found closely attached to the skin, a fact 
which was unknown to us at that time ^ 

The intermediate character of 0 riultca in some respects between 
0, pibeont and 0, gatturom suggests tlio possible origin of the 
latter form from 0 indica at some earlier period in some way not 
yet known. 

No definite evidence is forthcoming from any source as to the- 
life-history of these foims 


SUMMARY. 

1. Worm-nodules in the connective tissues, caused by species of 
Onchocerca are now known to exist in cattle and associated animala 
as follow:— 
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0. gibsoni 
(Daniels, Ford, 
Leiper) 
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II ■ 

Bos bnbalis 


— 


O.indica n.sp. (H|^ 

lUdibk 

Bos indions 


— 


0. indioa B fep. 

“ 

Bos bnbalis 


— 



Central Prorinccsi - 
and Berar 

Bos indions 
(6^0 




0. indioa n.sp. 

Central Prorlnoes - 
and Berar 

Boa bnbalis 




0 indioa n.spi (P) 
(subontaueonsly) 

United Prorincea - 
of Agra and 

Bos indkns 
(*-*»%) 




0 indioa nsp. 

Oodh 

United PyoTlnoeo - 
of Agra and 

Bos bnbalis 

• 

— 

- 

0 indica n sp. (?) 
(subontaneonsly) ^ 

Ondh 

PanjanI) 

Bos indions 

- 

— 

- 

0. indioa B.sp. 

M 

fioabnlMlia 


— 

- 

0. indioa n.sp. (?) 

II 

Camelns bact- 
rianus 

- 

0. fsaoiata 
(Loose, RaillSet) 

- 


Bind, Baluchistan • 

Bos indions 

- 

— 


— 

and Bajpatana 

Bind, Balocbistan - 

Bos bnbalis 


— 

. 

— 

and Bajpatana 

Bombay Presideiiey 

Bos indions 

- 

— 

- 

s 

H If - 

Bos bnbalis 


— 

- 

— 

Kgjrpt 

Bos indions (P) 


— 

- 

0. sp. (?) 

II 

Bos bubalis 

- 

— 

.. 

— 

If “ 

Camslns drone- 
darins 

• 

O. fasdata (f>) 
(Mason) 

- 

— 

Bndan 

Bos Mins (P) 

m 

— 

- 

— 

M 

BoabnUBs 


. — 

• 

-- 
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eiMt. 

Uosl AobanL 

Algeria aa4 Tonis * 

Bos tanms (P) 

Italy 

Austria 

Qermaay 

Denina^k 

iwftserland 

Frai^ 

Bos tauruB 

#f ft 

ft If 

(■ »f 

*• If 

It i> 

Great fintaln 

United States of - 
America 

•I II 

II >1 

Uni^ States of • 
America 

South America 

W ■ 

Bos indicua and 
hybrids 

Boa taurna 

Boa indicnaand 
hybridi 


Prtvioos rcootd. PnM^t rtcord. 

• O. ^ttnroM' — 

(Kenmann) 


O boriii(Plettre) - O. bovis 
not nodul^ form¬ 
ing 

O. (P) henalia - 
(Btilea)ui cap- 
•ule of spleen 


2. AUted parasitic worms are pi-esent as previously kaown in the 
main aortae of cattle and buffalo, as follow :— 


PISOf 

Java 


Hoiit Milinsl*. 

Boa indioQB (rarely) 


Pmalt« 

Klaeopbora poeli 

II 

w 

Boe bubalJs 


If f« 

Sumatra 


Boa indioos 


Ouoboceroa araiilata 

II 


Bob indions (rarely) 


E. poeli 

11 


Bos bubaha 


•1 II 

II 


Boa bubaha (rarely) 


0. arnullHta 

Malay Statea 


Boa Indicua 


f 1 If 

II 11 


Boa Indicua (rarely) 


B poeli 

If II 


Boa bubalia 


fi II 

II It 


Bos bubalia (rarely) 


0. unuillatH 

Annam 


Bos indicua 


If fi 

If 


Bos indicos (rarely) 


£. poeli 

II 


Bob bubalia 


II II 

f* 


Bos bnbalis (rarely) 


0. ariniUata 

India 


Bos indicua 


II fi 

II 


Bos Indlcns (rarely) 


II 11 


3. The new species herein deecribed from cattle in India,^ while 
orerlapping in some respects the allied species 0, ptbsoni and 0. 
guHuroia, differs from those, in the association in the male worm 
of a certain range of length of the larger apioule intermediate 
betwedn those two species with a greater number of diflerentlj 
arranged aiial papillae than is found in either of them, and from 

1 And MS Addradau 1, m tti pmoM in boStlo In Indln. 









OeargitM ‘Sweet: 


O. gibtoni further in the thicker head of the male, the thinner 
Iteod and tail of the female, and the i^nerally longer oeaophagua in 
both. 

4. lliQ limitationa of iboae apeciua appear to be geographical 
rather than otherwise:—thna. 0, yutturoga ia characteriatic of 
Northern Africa, presumably in Bon taurue; 0, ind^ca it found in 
Bon indicun^ in the peninsula of India, and O gibnoni in Bon 
tndicun in the Malay Peninsula, and aa a very rariable form in 
Bon taurun in Australia, and moat probably the Malay Archipelago. 
The occurrence of such nodule-forming wornm ia probably much 
wider than ia at present auapected. 

5. The evidence aupporta the theory that worm-nodulea were 
introduced probably by cattle from the Malay Archipelago, and not 
by cattle from India, and theiefore almost certainly they came in 
the cattle brought from Coepang in Timor in 1824 uv 1840. 

6. The Buftaln cannot be implicated ao far. 

7. The original parasite and its original host are probably to be 
aought for in the Indo-Malayan gaur or wild ox (Bos (Bthoa) 
gooruH), from which also 0 guttorona may be derived indirectly 
through 0. indtca 

8. No evidence is forthcoming as to the life-history, from any 
aource. 

In conclusion, I wish to cxpiess luy thanks to Professor Baldwin 
Spencer and to Profesnor H A Woodruff for permission to use their 
laboratories in this University for the purpose of this research, and 
to them and to Dr. T. S. Hall and Mr. H R. Seddon, for their kind 
interest and ready help. 


ADDENDUM 1 

Since the foregoing report was presented, I have received a 
further supply of nodules (a) from cattle (Bon inrhcvn) from 
Southern Siam, sent by Mr S L Symouds from Serembam, F.M.S., 
and (b) from 8 Indian buffaloes (Bon hubaltn) from Mr C. W 
Wilson, from Aligarh, United Provinces, India. 

(a) These are typical nodules of O gthnoni^ with the characteristic 
dense fibrous capsule much thicker than in 0. indica In one nodule 
no male could be found, although the female contained fully de¬ 
veloped eggs and larvae. Caseation was considerably advanced in 
parts of this nodule, and neither the head nor the tail of the 
female could be found. In the second npdulo there was much 

J And Addtndum 1, r« Hi ptMtoOi Ia butUo In India. ' 
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extravautiou of blood iuto tlie worm-tunnela, aud the anterior end 
of the female and most of the male were easeated. lu the tLird 
nodule there was also much eztrayasation into the wortii-tunnels, 
and caseation of nodule and worms, but the heads of both male and 
female, aud the tail of the male, were obtained, and served but 
to confirm the obseivations made in the body of this report on 
nodules from Siam, provided by Mr. T. A. Ford, tliese worms 
being certainly 0. gihnom 

One or two peculiarities in this specimen uru specially note¬ 
worthy, the remarkable distance (1.24 mm ) of the opening of the 
vulva from the anterior end, even for 0. gth$oni^ in which it is 
often so much greater than in O. mdim (cf Leiper’s description of 
1.23 mm ) Also in the male, are found a remarkably short, thin 
oesophagus (length .314 mm., and diameter (K)04 niin ), and a very 
short long ** spicule ( 13H uim ), w'hich are quite unique even foi 
O fftbsont. These featuies, with tho abnormally tinii head aud Ixidy 
of the male, emphasise the statement made in connection witli tlie 
previous material of O. ytbmnt from Siam, tliat where any special 
variations from the average measurements of 0. gtbiont exist 
therein, those variations are in an opposite direction to those mea¬ 
surements viliich aie liiaiacteiistic of O iftf/tra A similar state¬ 
ment is true hereof thf anid papillae, which are as ^)11^l^v • 

R., preunul 0, a<lanai 2, postanal 1, caudal 2; 

L., preanal 0, adaiial 2, postanal 1, caudal 2, 
making a total of five 4m each side—again a smallei number than 
is usually found in O yibnoni 

(b) The noilules fr(mi tlie buffalo dilTei somewliat in external 
appearance from those found in cattle, the capsule of frL*e nodules 
being at tunes much thicker than in Bo$ tndicus, and the fibrous 
tiSHuo much less compacted in the outer part of the capsule than in 
either Bos taunis or Bos indteus^ though at tlie same time it is 
very tough and resistant to cutting or tearing At other times, a 
continuous capsule wall is absent, only a trifling amount of fibrous 
tissue being present, and then forming long independent strands. 
A quantity of muscular tissue, more or less degenerated, surrounds 
the nodule in place of the ordinary capsule Very frequently the 
jiodule is closely united with the skin (sec Fig 12). Tliere may be 
then also no true capsule wall, tbe nodule ( = worm-area only) 
lying in the subcutaneous muscular tissue There is present a very 
small amount of white fibrous tissue forming long bundles emerging 
irregularly from the worm-area and mingling with tbe fibrous tissue 
of the subdermal layers, Tbe trabeculae forming t^e walls of tbe 
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woroWtunneU have a contideraUe quantity of fibroui tiMua. Tlmi^ 
tiodule* are ineeparable except by cutting from tlie skin^ as con- 
trait^ with the iindoth surfaced compact capsule of 0. gih$ofii in 
either' Bo$ tauniB or Boa indirua, or of 0, iftdfca in Boa indieua^ 
This firm attachment to the skin in the buflalo is attributed by 
Mr. Wilson "to the density of the subcutal structures in that 
animal." Ho also states that " the * nests * show more tendency to 
calcify quickly in the bufialo than in cattle," but that be hat 
" failed to notice any rariation in colour " such as was mentioned 
by one obsenrer. The hairlcasness of the skin over the nodule, noted 
by the same observer, is apparent slightly, in one of the specimens, 
but I cannot detect any thinning of the skin in that position. These 
nodules were taken from the vicinity of the sternum in three 
buffaloes, 8, 11 and 12 years old respectively, considerable caseation 
being present in several, c g., in II , in which the head and tail of 
the female were not found, and III., in which the head of the male 
is missing. (See Tables 9, 10 and 11.) Nodule II. had two males 
with the one female, while one male only was present in each of the 
others Conimeiicing caseation also accounts for some uncertainty 
in regard to the anal papillae in the males II 1 and II. 2, while 
the tail of the male 111 was much distorted, the long spicule having 
torn through the postanivl tissues 

Reference to the tables (9, 10, and 11) herewith added, and their 
comparison with thrrse previously given will be found to establish 
the conclusion that these nodules in Boa buhalia in India are 
caused by the same species of worm as causes those in Boa indiena 
in India, vis , O. ^ndira, fn the male the thicker anterior end, 
the longer thicker oesophagus, the slightly more anterior cloacal 
opening, the thick and longer large spicule characteristic of 0. 
tndica are all present, while in I., and as far as can be seen in II, 1 
and II 2, the anal papillae are such as are found in that species. 
In the female, the thinner anterior end characteristic of 0. 
iiuhra is found, with a fairly long oesophagus, and also a more 
posteriorly place^l anus, but the other features are not so character¬ 
istic, though still such as are found in other specimens of 0. iftdica. 
It will be seen that this further ^material entirely confirms the 
conclusions arrived at in the body of this Report (1) that the 
nodule worm of India is a new species different from that of Aus¬ 
tralia, (2) that the nodule worm of Siam or Malaya is similar to 
that of Australia, (3) that the Indian buflalo hat not been the carrier 
of this parasite into Australia, and (4) th*at Malaya or the Malay 
Archipelago has been the source of the infection of Australian cattle. 
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ADDENDUM 2. 

Since the foregoiiif^ Iiiir lK*eii printed, 1 have leeeived from Dr. 
L. de Blicck, Dne(tor of tiie Government Vetorinuiy School at 
Buitenzo]^. Juvu, a Htatemciit by Dr Smit of the rcnulta of tho 
enquirien made by the Dutch autlioiltiea at my lot^ueRt, into the 
occurrence of woim nodulen in NctherlandB India 

The following lu a tiaoHlation of tlii« repo?*t —“1 have often 
obncrved the ‘ woi lu-nodiilea ’ ciiiiHed by 0//r//occrcn f/dfgoni at tho 
abattoir at Buitenzorg Thev have been aeen in native aa well aa 
in croaa-hred cattle (i e , of niitivo i\ith Eiiiopean, Auatrulian, 
and Bengal (Zebu) cattle) Tlicj^ have Ix^en nioatly found in cattle 
originating from (fonibong. and Poeiworedjo, puucipully in 
Javaneao cuttle Several tmicH, however, they have Ixien Been in 
animula ojiginating from the Buitonzorg district and Bantam, also 
in oioHH-bred Australian and in the few Auatralian cattle killed at 
Buiteiizoig 

At JIutaviu, Ml Jeiiiie bniiid them to octui in nearly every 
aiiLiiiHl killed (tlieae Ijcing impoited Australian) 

“ III native (attlo they weie onh found in tho hieast muaedes; ill 
Australian cattle at Bataviu. however, they weie found also in tho 
abdominal muHcles in front of the stifle 

“ Out of about 4000 karliouws inspected, two weie found to have 
0110 A\orm-uoilule eatli—in Udh (ases in the breast muscles—which 
matromopualh difleicd in no wav from the w'oim-nodules in rattle 
It IB seen fioni tins, that tliev onlv veiy raioly muii in karbouwH 

Ml Sohns was able to infoiin me that they have been repeatedly 

found by liiin in the residencies of Bemliong aiid Kediii, in tho 
breast muscles native < uttle He hImo found them in the karliouw's. 
but only very seldom 

"Finally, it may lx‘ stated flint Mr do Does a slioit time ago 

personally uilimnted to me, that he had also seen them in cuttle at 

Pooloe Laoet, an island at the S E point of Borneo 

" BrieHv stated, it mav therefore he accepted lliat woim-iiodulea 
caused by 0?a'hocercfi f/tbfto/n ociuir over the whole of Java in native 
ai well as cross-bred native cattle, and in kailiouws Further, that 
the said disease has also lx>eii found on othei iHlands (Poeloe Laoct) 
of the Ai'cliipclagn " 

The teim, native cattle, employed in Dr SmiUs report, cannot 
obviously refer to the original wild ox of Java, the Bantin (Bos^ 
(Bihott) bantfiiff). It is, however, undoubtedly applied to animals 
of the Bob mdieua fvpe bred in Java, and possibly the dirw't 
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deacendaiita—either purebred or hybrid—of tlie Bantin, which, ai 
pointed out aboTe (see p. 3), is regarde<l as l)einK> at leant, cloaely 
allied to tlie ancestor of tho Zebu. 

Material has been sent to iiio from Java, but is not yet to hand. 
The results of its examination, und tlie jelaiioiiiilnp of the nodule 
a'orms in the Javanese Bom ifidicvn^ in llie hybrid Bo» xndteuM 
(Javanese X Beu£;alese), and in tho Javanese Karliuuw, will form 
the subject of a later report by luyself 

In reference to the Indian cattle, Boh mdicwis imported into the 
United States of Aineiica fuun infected iireaM lu India (see p. 14), 
I am informed by Dr. B H Jtaiisom tliat m fai as the officers of the 
Bureau of Animal Industry have lieeii able to niako any observa¬ 
tions, worm-nodules have not been discovered 
26th May, 191Q. 
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DESCRIPTION OF PLATES. 

Fig. 1. Photograph of Indian Bull {Bot tndtcue) 

Fig. 2, Photograph of Buffalo (Bob bubaliB)^ Malaya. 

Fig. 3. Normal nodule after dissection. (Micro-photograph) 

Fig. 4. Abnormal nodule after opening up of capsule only. (Micru- 
photograph). 

Fig. D. Head of male wurm> in nodule E, of Onchocerra inc/trn, 
n. sp., from Bob mdicw^ India, shoeing mouth and thi'ee 
oral papillae. 

Fig. 6. Tail of male aorui, in nodule Bi, of O. indica^ n. sp., 
from Bob hndicut^ India, (a) anus. 

Fig. 7. Tail of male worm (i), in nodule D, of 0 vndvcay n. sp.» 
from Bob %'iuIicub^ India, (a) anus. 

Fig. 8. Tail of male worm (ii), in nodule D, of O. tndica, n. sp.^ 
(a) anus 

Fig. ». Tails of BIX male speciniena of 0. indiWy n. sp., from Boe 
, MvdhcuB^ India, drawn to scale from ventral surface, to 
show anal papillae, (a) anus 

Fig. lU. Tails -of SIX male specimens of O, gibBoni^ from Boe 
indteuBt from Siam and Malaya, drawn to scale to show 
anal papillae, (a) anus. 

Fig 11 Tails of three male specimens of 0. tndtea^ from Boe 
bubal%B, India 

Fig. 12 Showing relationship of superficial nodule in Bob buhalte 
to skin and subdermal tissues—microphotograph. 

All other figures than photographs outlined by camera lucida. 
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III 

mm. 

069 

462 

110 

172 

? 

Absent. 

931 

031 

483 

138 

0196 

•115 

4 

to each ridge. 

031 X 023 
042x 025 
•IlOx 030 

11 

mm 

« 

448 

0157 

125 

4-5 

to each spiral 
ridge 

157 X 039 

I. 

mm. 

062 

314 

100 
-189 
’ -219 
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\ Absent 

1 06 

0235- 03 
690 

20 

■0133 

094 

029 x 022 
034 x 025 
036 X 022 
039X 023 

.. 157 X 031 

j 

Length of female 

Diameter at *15 mm. from anterior end 
,, at middle .. 

,, just in front of vulva 

„ at level of anus 

Excretory pore from anterior end 

Nerve ring from anterior end .. 

Cardia from anterior end . 
length 

,, diameter 
(EMphaguB, kngth 
,, diameter 

V'ulva from anterior end 

Anus from posterior end 

Cuticle, thickness (middle) 

Spiral ridges apart (muldle) 

Transverse stnations .. 

Segmented ovum .. 

Egg containing developed larva 

Larva just escaped 
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Owiag to the coouderably advanced caaaation, neither anterior nor poaierior ends could be foand of this feaanla 
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Art II — Uti'visiou of the Am^tralian Ctsteltdiie 
Okukh Colkoptera 

^ B\ H T. CAHTKIl, M A., F KH. 

(With Plato VI ) 

' [Kofid May Jiith, 19151 

Theie is considei able difhculty in deieiiiuuiiig the speciet and 
■oirietnnea the geneia of iiiKectH of this family The ill-defined 
genera ami the iiiHooidinated woik of individual authorg have alike 
tontiihuted to thid The fulluaing attempt to clear the atmosphere 
may be Bome assistanco toaaids the lohcrent classificatioii of the 
\iliole giou]> A great (pmntitv of nmtenal has been placed at 
the authoi 'a disposal, for \\hich special thanks are due to the follow¬ 
ing niufteuiii aiithoritieH and privuU* collectors*—The British 
Museum of Natural Histoiy (specimens sent from which have been 
compared with the tvpea of Pascoe, Bates and Blackburn), National 
Museuin, Mellx)Uine, South Australian Museum, Queensland 
Museum, Mr, A M Lea (who owns the best private collection in; 
Auiitralia), Dr E W Ferguson The authoi *s ow'n collection con¬ 
tains material laigcly taken h;v himself in various parts |of 
Australia, while an eiaimnation of Macleay's typos has lieen made 
Ml tho Australian and Macleay MiiseuinH in Sydney, the latter 
also containing the valuable collection made by the late Mr G 
Masteis In the iiew' catalogue of Junk (Berlin), this family has 
lieen cMhted by Hcmt Borchmanii. iindei the name Allecvlidae, the 
genuH Ciitfefn, F (S\8 Knt . 1775), being placed as a synonym of 
Gortndfra, Muls ((’ol Fr Pect . 185fi) Not having been able to 
procure the papers hv Seidlit/, winch apparently disciisBes this 
point, 1 have kept to the historically earlier name Cinfeltdae, as 
employed l>y Lacordiiiic The cailicst. icfeienco to AUrcvla, F , is 
S\B El II , 1801, p. 21 

According to Leconte and Horne the only two characters that 
isolate this family are—(1) The pectinate claw’s, (2) Anterior coxal 
cavities closed behind 

The family is also clearly separated from the Tenebrtontdae by 
the presence of lamellae on the tkrii ^ in the Australian Species there 
are in general two on each of the four anterior tarsi, and a single- 
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lamella on the penultimate joint of tlie post tiirNi Our f^unern iiihv 
l>e readily arranged into two ^roupfl 

Group I —Mandihlt'H Hiiiiple, acutel\ pointed, head piodnced into 
a muzzle 

Group II —MandihleH bifid at apex, head little produced 

The genera iK'longiiig to Group I maA be tabulated as followH — 

Group T Mandibles hi mple, acutely pointed Head piodno^^d into i\ lienk 

1 H Frothorax oblong or rylmdiic 

*2 6 Antennae with joint 11 nearly or quite iih loin; an 10, Ixxly navi- 

cnlor 

d Prothorax cybndnc, intercoxnl procoHH tniiuate oi rounded 

nethyn$ni4, Pfute 

JitlL 

n^oafraetuB, boii )i 

4 0 Pmthomx more deproHsefl, int^^noxal prureHH ftharply triRii^ular 

Elytra brilliantly metallic, with poat tibiae ozciai'il and flattened 

a/rmeonti, RnteH 

6 Elytra u<»t brilliantly iiieliillic, wiUi p^iat tibiae (and BOiiietiiiU'R 

f^'inora) widened eAienionioea, Pohl , Licymmua^ Hut oh 

7 Antennae with joint 11 much Hlioitf*r tbnn 10, body oblong 

aiiovo, HaU^H 

8 Antoiinao with joint 11 iioaily threi^ tinioH longei than 10, body 

ohovate iiyniiharlut, Miicl 

0 Prothorax trailsveme with evenly rounded Hides At*7atrti<«/a, Hlaekb 

10 Ifl Prothorax much wider at base than at ap<»x 

11 15 Antennae abort 

12 Eyes largo and appiuxiuiate, tibnus genenilly tMirvcnl aprlbiliif, Pane 

13 16 Eyes ■mailer find distant, tibiae ntraight 

J4 Elytra not wider than base of prothorax. procoxae HejmiiileU by 

liiinina neonatela, Hordi 

(now pniHocc ) jmeutjtoriitfftt, HbuLb 
lo Elytra wider than base of pndborax, procozae oontiguoiia 

(]/otr^i(ii, 11 g(>n 

Lb Antennae long Uniyrhitm Nrwiii 

In Rome of tho gcnein, cRptHMallv of Group T (eg, Afthyxsiug 
and rhioinomora)^ the HpcnieH exhibit great colour vuriatiouR Tins 
is inoie notable in the legs, wlmli me HoiiictimcH buolouied, Romc- 
tiiiK*H monmoliuired, witli eithei of the two colours pievailing Tin' 
abiloirien and HonietiniOM the iindeigooR change of colour In 

fliieli caat'S it is diditult in Hft\ how far--jf at all —colouration may 
alone cuiiHtitute HpiM'ific differentiation The combined information 
of the field and cabinet luituraliBt is necesfiary to state if certain 
variations are constant geographical characters, or merely indivi- 

* Kxu«)it In C fopefealliBf in Hhlrh th^apUkl mitcnnal Joint In shorter than 10, though 

not wo iiiHTkeilly m iitaivd by Ustn 
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dual ‘*frea)u." In ipecimena examined by the author from the 
Bates’s collection (British Museum), every such colour variation ia 
noted by a label, with n sp. written thereon—and often with a 
specific MS name The author does not agree with the greats 
majority of these distinctions, and ventures further to suggest that 
some of Bates's genera are insufficiently differentiated from their 
kindred. 

It would appear also that the late Canon Blackburn's writings,, 
to whose industry and comprehensive work Australian entomology 
owes a great debt of gratitude, tend somewhat in the same direction. 
It 18 Blackburn who pointed out the nei'easity for studying the 
sexual characters of Group 1.—in differentiating genera He also 
first, so far as I know, pointed out the forticulate anal appendage in 
the lualo of the species he (mistakenly) lx;iieved to be Mettnieit 
p%mtloxdt%y Hope (Proc Lfnn Soc , N.S W., 1888, p. 1436) I find 
this anal appendage in all cases examined of the larger species of 
Group II (eg, llomotryBia)^ and in sonio genera of Group I , and 
It ia only the difficulty of examining small specimens in a dried 
condition that prevents at present a more complete statement on thia 
point. 

For example, in Chrmnotnoea (lAcymrnu*) Bates, the 

anal appendage can be readily extruded—if not already evident— 
and presents the appearance of a lamina, on which the forceps are 
seen in relief It was apparently this appendage that was con¬ 
sidered by Bates as the sixth abdominal segment It is also evident 
111 <r of Chromomoea Pasc , though neither Pascoe nor 

Bates mention the number of abdominal segments in this genus 
1 have drawn this appendage with the aid of a camera lucida from 
Bpecimoiis of eight specios, shown in the accompanying plate. 


Aethysslus, Pasc 
A^r«c/ti«, Lac. 

Nfo-atrartnif^ Botch 

1 6 Whole upper surface briHiantlj metallic 

3 Surface densely piibescentj olosely and strongly punctate 

froBt Pane 

3 6 Upper surface slightly, or not, pubescent, pronotiim and elytra! 

intervals apanely punctate 

4 Legs and underside (In general) dark, soriate punotiires large 

and transverse I'trtdtJi, Boied 

var. rfWumhiNUN, Boisd 
var. nc&r«rfnim, n.var. 
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5 Leg* r«d, teriftte punctures smaller and round 

6 8 Protliorsx blacky elytra metallic, legs dark 

7 Elytral intervals coarsely rugose punctate 

8 Elytral intervali very lightly punctate 

9 Frotbonuc red with central black vitia 

10 14 Frotborax red, without black vitta 

11 Head red (except in var. of rvftooUu) 

18 Pronotum densely punctate, elytra reddish 

13 Fronotum sparsely punctate, elytra blue 

14 Head black, elytra red 


^ireacenM, Boisd 

rugtmilus, Maol 
cvriitnia. Mad 
Had 


/la riper. Mad 
rufieoUti» Mad 
alricfpi, n.sp. 


Pascoe long since pointed out that Lneordaire’s gencMic term 
Atractus Mas pre*xcupied, and pioposed tlie name Artht/xxius (Jour 
Ent , 1863, p 45) It is ditVicuIt to see any reason for Herr Borrh- 
niann's proposal of nen-afractus (Dcutsch Ent , Zeihschr, 1909, 
p 713), as Mcll as the jdacing (»f merely ns a sub-genus in 

the new catalogue of Junk, Ixtth veiy needless coinpl lent ions 

The species of Aft?tyssm9 aie often closely related, vaguely 
described, and not easy to tabulate exc'ept by colour distinction, 
which may prove misleading Boisduvul unfortunately deflcribe<l 
three, which, Lacordaiie notes, might mcII be varieties of the same 
spin les Tliat rtnffnt and columhinun aie merely colour variatioos 
admits of little dtuibt, the latter lieing purple or violet, the formei 
(the more common), gieen or golden It is a very common insect, 
ranging from South Australia to tiueensland, found on the flowers 
of lfpio$pfrmum in eailv summer in countless numbers. Like all 
common insectx, it in subject to gient vuiintions in colour and size 
Specimens with red legs cannot la* otheruise distinguished from the 
typical vtrtdtif (with dark or metallic legs), while a Queensland 
variety (generally purple or violet nlsive) has the whole underside 
and legs led, and would ho tonsidered by some writers as a 
distinct species It mav lie named nrtdnt rnr ruhrtvettfrtx I 
have spetdmenH that vat v in size fiom 8x25 nim to 15 x 4 5 mm. 
The pronotum in onh lightly and Hpaisely pmutured, the elytra 
huH seiiea of luige tiaiiKversc punctures, separated hv sub-cancollnto 
ridges, the iiiteivals leing sparsely punctured and more or less 
wrinkled 

Ar v/rfMrrftg^ Boisd , is quite distinct, and constant in colour—so 
far ns 1 have seen—with quite a iliffeient eKdial sculpture, the 
intervals more nitid, not wriiiklerl, the senate-punctures smaller. 
The elytra are dark gi'een, legs clear red, abdomen black, or very 
dark metallic. 

Ae cros, Pasc , is common tn the Blue Mountains, and other 
inland districts of New- South Wales It differs from inridts Duisd., 
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in ita strongly pubescent upper surface, and closer and stronger 
punctuation of pronotum and elytral interrals; its siie too is 
generally larger than viridi$, 

I bare examined all Macleay's types. Of these ruposculus, eyaneui. 
vUtuoUu^ and appear to hare been described from single 

specimens, or rery scanty material, and do not appear in other 
collections. Rugo»iduM may readily be separated by ita rugose sculp¬ 
ture, and viUteoUiB by ita colour distinction, though it may well 
be an immature example of Ae with some adventitious 

black marking 

Ae cyantue^ Macl., may only prove to be a small dark variety of 
vtndis; nt present it can lie distinguished by its black pronotum. 

Ae fiavxpte^ Macl , gives the appeal mice of immaturity. The 
description is also misleading, stating the colour as brownish- 
black, opaque, the elytra uitid hrasHv-bwiv^ii, the logs yellow*’, 
whereas the coloiation is as follo\\H —Hend and basol half of 
antennae rod, prothorax obscure, ieddish aluive, clear red beneath, 
elytra metallic but reddish; al>duiiien and tibiae red, femora pale 
yellow. The pronotum is densely and tonfliiently punctate; scarcely 
granulate ” 

Atraetue vittipennii^ Macl , from its triangular intercozal process, 
smaller and more transverse eyes, thin first joint of antennae must 
be placed in (fhroniomofa, near picea. Mud , and rufeneene. Bates. 

Ae ruficolUn^ Macl , seems to lie more generally known in collec¬ 
tions The colour variations I note as follows •— 

(a) Legs, dark New Holland Brit. Mus 

(h) Abdomen with three basal segments red, apical segments black. 
A second specimen has moreover the elytra margined yellow 
(c) Head and prosternum black 

The three specimens under (b) and (c) are lalielled Rix;khamp- 
ton, Bates’s Coll and have sepaiate MS namcH. 


Aethyseiue o/rtceps, n sp 

Elongate, navicular, nitid, head (except labruin), antennae 
scutelluin, tarsi and underside (mostly) black, pronotum, elytra and 
legs, also basal segments of abdomen red, elytra with a slight 
metallic lustre. Head rather coarsely punctate, maxillary palpi 
long, last joint narrowly cultriform, labrum red, eyes large, reni- 
form, separated by a space equal to the diameter of one, antennae 
long, robust, joint 1 twice as long as 3, 3 longer than 4, 4-10 sub- 
equal and obconic, last joint oval and about as long as 10. 
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Proikorax truncate at baae and apex, Hiib-eylitidric and sliKiitly 
flattened, feebly narrowed and ruundeil in front, posterior angles 
obtuse, finely and evenly punctate, without medial line, and with 
a round depression near base. Sext^frUum widely rounded behind. 
Slytra considerably wider than prothorax at base, shoulders rather 
prominent and round, fianks slightly depressed in middle, moder¬ 
ately tapering to the apex; striate punctate, the punctures in striae 
round and regular, the two sutural intervals convex, the rest flat, 
intervals finely punctate, underside witli, short, sparse white pulie- 
scence, and finely punctate. Hind femora of S swollen, but not 
dentate, last segment of ulidonien in ^ with siiiall (]uaBi-forciculato 
appendages 

Dhnrniionn, —6-!l i 2-3 mm 

Habitat .—Rockhampton (Bates’s Coll , Brit Mus ), Port Denison 
^Macleay Mus.) 

Far.—One specimen in the Brit. Mus has the legs and under¬ 
side entirely black, but is, I.consider, conspecific with the others, 
though labelled by Bates mfh a different MS name Type in Brit. 
Mus. 


Alomeonla, Bates. 

Protborax red, elytra blue, abdomeu black pu/c/ier. Bates 

Protfaorax, elytra and abdomen metallic 

with poet fmora dentate pu/icfti/rificoflu. Binckb 

^ with poat femora undentate exemprs, n sp. 

Whole surface metallic black parndoxtM, n bp. 

This genus is very doubtfully distinct from AethysBiUB in the 
slightly flatter form, aider prothorax (its base feebly bisinuate) and 
post intercoxal prrKvss sharply triangular In AethyBBfXit the 
metasternal plate is not in general excised behind, thus forming 
a truncate limitation of the triangular intercoxal process In 
AlcmeoniB and Chromomo^a tliis plate is also triangularly exciswl. 
so that the triangular process is fully completed—not rounded or 
truncate at apex The distinction between AlcmtonxB ai^d AtfhyB- 
BiUB can scarcely be defiued by sexual chai acters, the dentate femora 
in the $ of Ae^hyBBiw only being found in the first three sp of niy 
table, while from an eiainination of eight speciniona of A. 

1 can find no leg character indicating sex, certainly nothing like the 
<urious male characters displayed in the post tibiae of A, puncful^iii- 
<MiB and A. cxcmptB. In .-i. pareuioxua the post-tibiae of tlie ^ 
Are a tittle flattened and feebly hollowed on the basal half. 
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Alemeonu e^$i^pe$, n. ip. 

Elongate, navicular, upper and lower surface bronae purple, with 
short white pubescence, this scanty above, denser beneath, basal 
joints of antennae, legs and tarsi pale testaceous, with knees black 
and apical two-thirds of antennae fuscous, ffrad densely and 
rather coarsely punctate, eyes large and distinct, epistoma arcuate, 
antennae with joint 1 thickened, 2 short, 3 longer than 4, 4-8 sub- 
equal, somewhat filiform, but thickened at outer end; 9-11 thinner 
than 10, but of some length, 11th finely pointed Prothoreu' oblong, 
depressed, slightly narrower than head, feebly narrowed at apex, 
posterior angles slightly obtuse, rather closely punctate and a little 
rugose, a faint medial hue terminating in a laige foveate depres 
sion before the base, the latter slightly transversely ridged 
Seutfllum very transverse Elifira wider than pmthorax at base, 
shoulders squarely rounded, sides tapering rather straightly towards 
apex, striato punctate, the seriate punctures irregular in size and 
somewhat transverse, intervals convex and strongly punctate. 
Sternum closely and strongly, abdomen very minutely punctate, 
posterior intercoxal process narrowly triangular, abdomen with 8 
segiuenta in d', 5 in S, the 4th shorter than the rest, the 6th 
segment in the is long, divided into two pointed lobes, with 
a triangular excision in the middle. Legs long and thin, femora 
mufh lenM expanded than in A piniftnlattcoUi^^ Blackb , and with¬ 
out any angulatum or tooth, tibiae of ^ hollowed on tlie inside, 
with a large curved excision aliout the middle Tarsi lamellate 
on the penultimate joint in p<mtcrior, on tlie two penultimate joints 
ill tlie other feet. 

Habitat ,—Dorrigo (R. J Tillyard) 

Compared with A pnnetulaticoUn, Blackb , this aperies shows 
the following differences :— Colour^ unicolnroiis bronze-purple, the 
purple predominating above the bronze lieneath, with pale testaceous 
logs and black knees. Form flatter than usual, the femora uiiden- 
tate, the post tibiae of <r excised on inside, the sixth segment of 
abdomen long and divided throughout In the <r of ^ punct^ulaU- 
coUm, Blackb , the sixth segment of abdomen is shorter, and not 
divided throughout, while its post femora are strongly thickened 
and dentate 

Types in the Queensland Mus 

I 

Ahmeonitt jHiradortis^ n. sp. 

Elongate, navicular, glabrous, uitid metallic black, elytra with 
violet reflections, basal joints of antennae and legs red, with apex 
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of femora and tarsi (wnnetiines wholly or in pait) black, labruni 
yellow. Head coarsely punctate, the pututureB defined, round and 
not very close, eyes widely separated and prominent, antennae lon^, 
extending to the basal third of elytra in tite ^ joint 1 tumid, 2 
rery short, 3 cyliudrie, 4-10 shorter than 3, but wider (elongate 
orate), 11th shorter and much finer than 10. Profiiorax longer than 
wide, sub-cylindric, more convex and a little iiai rowed in front 
slightly depressed behind, truncate ut apex uud base, distinctly but 
more finely and sjiarsely punctate than on head (as in Ae 
Boisd ), medial lino distinct, but not quito continuous to the upex, 
and a large basal foveate depresHion ScutfUupn very small and 
transverse. Elytra one and a-Iialf times ^idcr than prothorux ut 
base, shoulders prominent and squately rounded, sides gradually 
tapering to a finely pointed afK.*x, stiiate punctate, the striae deep, 
the seriate punctures encioaching 4ui the raiseil intcivula, the latter 
much more sharply convex than in Ae vireHcrm, Boisd. rndetside 
finely pubescent, and minutely punctate, procoxae c<mtigu(»uH, post 
intcrcoxul process slightly rounded, mid-tibiac lather strongly 
curved, hind tibiae of <r fiuttened and hollowed on the inside, of 
S rounded lAgs, espciiallv tlie postcrioi, very long, vla^^ joints 
of tarsi ver> fine 

Dtfnenimns ,— J 10x22 mm ,2 11x3 mni 

Habitat ,—North Sydney (Di Chiik), Oosford and Blue Moun¬ 
tains (the author), Doriigo (W Heioii) 

Four Bpecimens, 3 d, I 2, exaniiiital TIip maxillary palpi 
base the last joint uarronh cultiifoim, tlie short teninnal joint 
of antennae, unarmed femora, iiiiviculur form, long legs give it a 
position lietween Bates’s AlcmeoniK and Lfci/wntHK, hut on his plan 
would still lequire a new generic title There are distinct metallic 
reflections on the upper surface It may for the present l>e con¬ 
sidered as an anonialous member of the genus Alcntronut^ the long 
legs, auteiinao and coxal structiiie prohibiting its inclusion under 
Chromomoea The prothorax is much as in Aefhyaxuts, the aiitennao 
show an alliance uith Anaro Types in the author's coll. *— 

TaBLK ok CHnOMOMCRA, Paso. 

LicyHNIUH, BaleB. 

1 31 Speoies without strong hairy covenng 

2 8 Elytra with pattern (whit» vitta on black ground) 

3 7 Surface finely pubeaoent, prothorax black 

4 6 Femora of (f dentate 

6 Antennae, lega (except apex of poat femora) and elytra largely 

yellow jncia* Paac 
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6 AntenoM (exo»pt bMe) black, leg* bioolottmi, elytra with luu^ 

rower vitta p4«poei» Batea 

vUMa, Batea 

7 Femora of ^ not dentate, eljtral vitta idiort«r fadigiata, Oerm 

foveicoUU, Batea 

8 AnrCace flabroua. protboraa yellow (atractua) viffipettnu, Mad 

9 21 Speoiea with elytra more or leas ooiM»oloroiu 

10 14 Head black, elytra t<*ataceou8 (■ometimes anbfnacate at suture 

and aidea) 

11 13 Prothoras nearly smooth 

12 Antennae dark pailida, Bates 

(not neoewinly ifynonym of preceding)! nigrioepB, Champ 

13 Antennae variegated numitiWn^. Blackb 

14 Prothoraz closely punctate, shorter and wider than preceding 

(Anazo) ttceidfntdti*, Blackb 

15 Head and thorax block, elytra red 

10 Antennae and legs black Deplanehfi, Fauv 

Blackb 

Antennae brown, legs red var. lfaJifer»i Mad 

17 19 Species with whole surface red 

J8 Elytra 1 intervals evidently punctate ru/cMVifS. Bates 

'‘'(Anaxo) pundterps. Blackb 
19 Elytra] intervals smooth (or nearly ho) pfceu, Macl 

10 21 Species with surface distinctly nietalllo unteoUtr* Bates 

(Anaio) oerme. Blackb 
var. Blackb 

var. lindenm, Blackb 

21 Elytra with liner sculpture than preceding Ut/finu, Blackb 

22 28 Species with strong hairy cmvenng 

23 Elytra yellow, with apex and basal spot blacks orMta, u.tp. 

24 26 Upper surface oonooloroua 

26 Prothorax subcylindnc fuaoa, n.sp. 

26 Protsorax eubquadrafe ochracea, n sp. 

£7 Elytra with spairse covering of long white hair, prothoraz as in 

optteUnUUt n sp, 

Noffti on the Sprrtet, —^l^'he distinction rli awn by Bates for, the 
generic characters of LicymmuB are inudetjuate to separate this 
genua from Chromomoea^ of which lie admitted himself to bo 
ignorant when descixbing L, fotmeoUta (Trans Ent Soc., 1868, 
p 272). In a later paper (I.c . p *117) he expressed doubts as to 
tlie sex of the speoiineu so described, while stating that lAcymniun 
is (|uite distinct from Chtomomota without giving any reason. 
Having subjected many specimens to a microscopic scrutiny, tlie 
only distinctions to be noted are—(1) The rather (not “much 
shorter,” as the author states) Sorter terminal Joint of antennae; 
(2) no pronounced sexual features in the posterior legs of <r. 

1 unknown to, or not doSnluly drtsnaitfsd bj ths sotbor. 

a Stv vortetsl odlorstloo of thU lundllf dHtrmlnsd apoolw mo dsnriptlon Infm. 
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Batea'ii note as to the punctures and rugosity of tlie antennae is 
ralueless. I find the same feature in many sp. of Chromomora 
Finally, there seems little doubt but that L fovriroUtt^ Bates, bad 
already been described by Germar as Alltcula fmtigiata, a naiiK^ 
omitted from Borcluuann’s catalogue, Rn<l unnotuod by Blackburn, 
though a common insect in South Australia 

Ucymniw $tTigicoUin^ Fauv., is quite unknown to me, and lias 
therefore been omitted from the alxive table 

L, hicolor^ Blackb —Tliis insect is so uidike L fovticolbn. Bates, 
in the structure of the prothorax and untcnnnc that it cannot be 
included in the same genus It ^ill be found later under my n gen 
Aioichus. 

C. pictn^ Paso —It may bo considered doubtful whether picta^ 
pancoei, Bates, and t i-ttata^ Bates, are not merely vai leties of the 
same species Specimens compared with the typers have lx*cn M'lit 
from the British Museum, and I am unable to scqiarnte pasrori 
from viitatay which must be considered ns Hynon\inH In (7. picta 
the yellow colour largely predominates on the cl>tin, only tin? suturo 
And sides being black, while the legs and aiitcnnae are yellow 
(except the apex of the hind femora), I have only seen specimens 
of (7. picia from Queensland, and Northern Nevi South Wales 
Pascoe gives Brisbane us its habitate Most Australian collections 
have u^ed the three names rather indiscriminately, and I have 
hitherto regarded the common Sydney species {C pfmroti. Bates) as 
pi^i-a^ Pasc. Specimens from Dorrigo, NSW, wdneh I legard as 
Paicoei r«r., aro unusually dark in colour, W'lth tlio elytral vitta 
reduced, and the legs sometimes quite black. It is very probable 
that EutrajHla amfralica^ Bohem , is tbe same as C pascoei^ 
Bates, in which cose the latter name liei^omos a synonym 

(7, nigricepB, Champ—I have never seen an authentic specimen 
of this, even from an old Tasmanian collector like Mr Lea Fron> 
the description I am unable to separate it from palhda^ Bates, 
though its author says he has compared it with all Bates’s types. 
While placing it under pattida in my table, I do not necessarily 
imply that it is a synonym of that species, which, however, is a very 
variable insect, and may well include its Tasmanian ally. 

C, mac^dicorv^A, Dlockb.—1 tliink I have identified this, which 
again may be considered but a variety of pattida 

G, MoBitrsi^ Mad., only differs from €. Deplanrhfi^ Fob, in the 
colour of the legs, and shade of the antennae—characters of doubt¬ 
ful value. I have a specimen from Sydney like the Queensland 
type, I include under Chromomota several species that Blackburn 
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<*iiIUk1 Ana^o — a genui tvvj narrowly differentiutcd from CAro- 
momoeOy but which must be luorc strictly limited if retained as 
distinct from Chromomofa Evidently Blackburn's idea of Anaxo 
differs from Bates's, since A nerrutt, Blackb. =r. unicolor^ Bates. 
The latter author specially excluded the narrower navicular species 
from AtiajrOy while the wMder, more depressed form, short terminal 
Joint of the antennae, black colour, more robust head (less con¬ 
tracted behind the eyes), are characters which in combination are 
tiue of tlie species retained below under Anaro. 

—C jianrori, Bate8 = f'' nttata^ Bates = (t) Ettfraprln 
uiiHfralirn, Boliem 

C (allecula^ faniitpafa, Geiin =(' (Lirymriius) /oir/- 
ro//M, Haters 

Drplnnchrt^ Faiiv =^'. Blnckb. 

var C Mael 

C rnfrtirfnM^ HateH= J//aro ptittcftcrpn^ Blackb. 

C inucolor^ Bnt(*8 =-fw/i-ro Blnckb. 

vni Dlockb 

vui InidfHnh^ Blackh 

The first two cases aliove have been already discussed. The 
aynonymy of rvfij}€nnu^ Blackh , with Dtplanrhei^ Fauv , hat been 
noted by Borchmann. Evidently C. inastrrsi, Mad , is only a 
slight colour variety, the untennae Ixsitig castaneous brown instead 
of black, and the legs, en*ept the apex of post femora, red 

Anaxo puncticepA^ Blackb.—^There aro three specimens so named 
in the Melbourne MuHouin, probably by Blackburn, from Victoria, 
the original habitat. These correspond with the description, and 
ai'e certainly conspecific with what I consider is C, rufesernsy Bates, 
a faiily common insect in New South Wales. 

.4/10^0 aereuiy Blackb —The synonymy of this with C nnicoloTy 
Bates, is confirmed by Mr Blair, who has compared the types. 
Blackburn himself surmised this in his note under A, nydneyantm 
^Trans. Roy. Soc., S. Aus , 1893, p 134), the latter having slight 
-cfdour differences in the antennae With regard to hndtn$u the 
author gives slight rliflerenees of size, colour and the relative width 
of head to that of prothorax to distinguisli its from atrtm Tlie 
wize and colour are of no account I have seen so-called specimens 
from the S^uith Aus. Mus of both species, of varied size, and colour 
without any distinction, as is also the case with labelled speci¬ 
mens from the Brit Mni The head wider or narrower than 
tlie prothorax, is again a variable character, so difficult to assess, 
that with eight so-called oereiis and seven so-called Undtmifi before 
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nve, four of eacli iliowed little, if any diflerente I thihk it 
«itreiriely likely that A. Bluckh., im only another rarietr, 

but not having aeen any authoritative Hpeunien, 1 niuat withhold 
any opinion on thiH. My Hpecmiena arc largely fiuin the Blackburn 
collection, kindly lent by Mr. A. M. Lea. 

C, (afractifn) ntt^pertniii^ Mad—A npeciea geneially easy to 
identify, from its large aiae, and the ninth antennal joint clear 
yellow, the others being black (except the banal joints), Two aniuller 
insects from ('aims are probably males of tina species, and are 
without this yellow joint, a fact noticed by Mocleay 

Sytuifrticfux mriahtlfM, Mac) (misspelt MfffttracfKit in the Junk 
catalogue), is well named, and exliibita more than the usual eoloin 
variations of this group, the elytra lieing red, black or variegated, 
the thorax always re<i The species is reailily dutei mined by its 
marked antennal characters uh w'ell as bv the distinct but small 
basal angles of the proihornx, formed by the raised collar-likc 
basal margin. 

Hemtcistrla ducoidalt^^ Bluekb., is apparently u c<»niTnon insect 
in New South Wales and Victoria It has veiy much the facies of 
from which it (hffers in its transverse round-sided pro- 
thorax. I liave spe(‘imens taken near Sydney, identical with ft 
co-type in the South Aus Mils Having examined it under a Zeiss 
binocular, 1 find it has (Jiie-pointed mandibles—not bifid—as siir- 
mised, but not ascertained by Blackbnin (Tians Roy Soc , S A , 
1891, p 332). 

(liromornofa ontafo, n. sp 

Ovate, depressed, clothed with short, reciimlictit hair; head, 
antennae (exoc^pt apical joints), iindeiHide, tarsi and legs (except 
middle part of front femora) hUick, prothorai led, elytra red witli 
a large circular macula beliind sciitellum, and tlie apical third 
black; apical joints of antennae and middle part of front femora 
red. Head strongly produced in front, narrower than prothorax, 
eyes moderate, not prominent, surface closely punctate, antennae 
with Joint 3 scarcely lunger than 4, cjlindric, 4-10 sulitriangular 
and successively shorter, 11th oval, narrower than 10. Prothorax 
trapeeoidal, slightly wider at base than at apex, truncate at both, 
sides Btraiglit, rouuc!ed anteriorly, siibrectangular behind, medial 
line impresLcd tliroughout and foveate at base, recumbent hairs on 
surface lying transversely ou each side of medial line. 

ScuteUum black, small and round Elytra wider than prothorax 
at base, ovate and rather flat, widest liehinB middle, apex bluntly 
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rounded^ finely itriate, any puncturatioa obscured by the close 
recumbent clothing; Hternura closely and finely punctured, abdomeik 
witli a short, sparse and fine reddish pubescence. 

/^w»ens»on«.<—9 x 3 mm. 

Hahitai, —Endeavour River (South Aus. Muh C^oen River (W. 
I)(»dd). 

Far* A. —With elytra black, shoulders and sidos near base nar¬ 
rowly red, sometimes also with a red spot on each elytron near 
middle, and the middle femora with a variable auiount of ted. 

Var B ,—Elytra red, apex black, without the black circular spot 
near l>a8e. 

Right Kpecimeiis exuininetl, two of which are coloured as in 
.4, one as Yar B It is easily distiuguished from all de- 
Bci ibed species by its depressed and more ovate form, trapezoidal 
prothoiax and coloration 

Types in the Soutli Aiistialia^ Museum. 

(Ihromomoen /u#co, n. sp 

Narrowly elongate ovate, navicular; upper surface opaque 
fuscous, Hometimes reddish blown, covered with fine adpressed 
reildish hair, underside and legs black (or nearly so), tibiae under¬ 
side of the femora, and paits of abdomen, sometimes reddisli, tarsi, 
palpi and Imsal joints of antennae red.^ 

Head as wi<le um piothorai, eyes prominent, oral parts lesa 
piodiiced than usual, apical joint of maxillaiy palpi shortly securi¬ 
form; nnteuiiae slioit. joint 3 cylindric, slightly longer than 4, 
4-10 triangular, nearly equal, lltli oval as long as 10 ProtJmrar 
suUylindnc, longer than wide, slightly rounded in front, sharply 
rec'tangular at base, truncate, and of equal width at apex and base; 
like the head, thickly clothed with fine adpreased ban, longjitudinully 
arranged, sometimes with a faint indication of o medial line at 
base. Srufellum oval, larger tlian usual. 

Elfitra convex, narrowly ovate, wider than piothorax at bate, 
shoulders rounded, sides tapering to a pointed apex; finely senate 
punctate, the iferiate punctures visible, though more or less obscured 
by hirsute olothing; underside, especially sternum, closely punctate 
and clotheil with wliitiah pubescence, legs without sexual distinction, 
the sex easily seen by the usual structure of the last segment of 
abdomen, excavate with a small quasi-sixth segment in the 
The ? usually larger and widek*. 

Dinun$ion9. —5-6 x 1.5-1.8 mm. 
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Brisbane, Queensland (H Hacker), Camden, N.S.W. 
(Madesy Mus.). 

Many speoimeua sent by the Queensland Mus., also from the 
South Aus. Mus., from the same source The colour is variaUe 
from a unioolnrous grey-brown to a reddish-brown, the latter show¬ 
ing the reddish legs, and in sonic examples a partly reddish abdo¬ 
men Types in the Queensland Museum 

Chromomoea ochracra, u sp. 

Narrowly ovate, upper surface and prosternuin flavous, abdomen 
black, soinetinies yellow, legs \ellow (in some examples apex of 
femora and the whole tibiae black) antennae with basal joints 
yellow, the rest black, whole surface clotlied with yellow adpressed 
hair. 

Head narrower than protborax, eyes large and prominent, widely 
separated surface closely punctured„H:,anteuna6 short (not extending 
far beyond base of pmthniax), joints less widely triangular thau 
in 6\ fii8ca^ joint scarcel^> longer than 4, 4-10 of equal length, but 
•ucewsively wider, lltli ovate, as wide and long as 10. Prothorax 
lubquadrate, a little rounded in front, lectangular at base, trun¬ 
cate at base and apex, medial line indicated near base only, cloth¬ 
ing us in C fuica Scutellum small, oval Elytra convex, slightly 
wider than prot borax at base, shoulders rounded, apex less acute 
than in C. /iwca, very finely striate punctate, the punctures 
obscured by the dose rtn^unibent hair Tuderside less strongly 
punctate than in (7 funen 

Dimfunions. —6-8 x 2-3 nun 

Habitat —Galston (Sydncv district, Dumbrell), Mackay, Queens¬ 
land (Adelaide and Mellxiurne Museums) 

Thirteen specimens examined, show an insect very near some of 
the ligther coloured specimens of C fu8ca^ but evidently differing, 
apart from colour distinctions, in the shorter, squared, prothorax, 
greater sine, more lobust form, and quite differently shaped an¬ 
tennal joints 

Type in the South Australian Museum. 

Chromomoea opocico/fw, n. sp 

Elongate, elliptic; dark chestnut brown, prothorax reddish, and 
(with the head) opaque, elytra very nitid, underside nitid pioeous 
red, almost black at apex of abdomen, upper surface sparsely clothed 
with long upright white hairs. Head and pronotum coarsely, con- 

s 
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fluMitly punctate with abort white hairy pubeacence, eyes prominent 
end widely separated, last joint of maxillary palpi seoutiform," 
antennae moderately long, joint I tumid, 2 coniiderafaly diorter 
and thinner, 3 aubcylindric and as long as 4, 4-8 elongate, enlai^^ed 
and rounded at apex, 9-10 of same length as preceding but finer, 11 
as long as 10, finely pointed. Profhorax citnyex, wider than long, 
truncate at apex and base, sides well rounded, widest near (or rather 
in front of) middle, widely rounded before the narrowed apex, 
basal half slightly amverging, nearly straight, posterior angles sub- 
rectangular, slightly blunted, a faint medial depression near base, 
but without distinct medial line, or the usual basal foveae. 
SciUeUum widely rounded behind Klytra one and a-half times 
wider than prothorax at base (2| - min ), narrowly elliptic, striate 
punctate, the striae well marked, punctures regular and round, 
sutural interyals slightly convex at apex, all intervals with a single 
distinct row of setiferous punctures, each liearing a long upright 
white hair Procoxae contiguhus, post intercoxal process rather 
widely triangular, sternum closely and coarsely punctate, abdomen 
finely setose punctate, the hairs shorter than on elytra, and very 
sparse. Legs slender, tibiae curved. 

Dimtmionn. —6-6 x 1 7-2 mm 

Hahiiat .—Sydney (Dr. E, W. Ferguson and the author). 

Seven specimens of this puzzling little species are before me. 
They show no sexual characters in legs and antennae. At first con¬ 
sidered as a neonntfla^ I find the antennae, head and especially the 
prothoracie structure quite exclude this classification. Though 
differing in the wider and rounded prothorax from the typical 
Chromcmoea, it is so close to the species which Blackburn called 
Anaxo occidenfahs, in structure, that it must be placed in the same 
genus as that species Possibly these two insects will be placed 
on furtbei evidence in a separate genus. The uitid setiferous 
elytra, with the pale coloured but quite opaque pronotum, renders it 
easy to identify. The legs vary in colour from red to piceous-red. 

Types in the author’s coll 

Table of Anaxo, Bat^ 

1 8 Elytra black 

2 & Punctures of head evidently closer than thoee of prothomx 

3 6 Interstioee of elytra cloeely punctaite 

4 Legs black, femom of d angulate later, Blaokb 

5 Legs partly yellow, femora of J aimple brevieomti. Bates 

6 8 Punotuiea of head and prothorax equally (or nearly ao) close 

1 Spw l i unknown lo, or not doAalMr detmilnofl bjr tho auibor 
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7 M •lytitt toely And •pnnAly punotnU 1 ipar«uj. BUokb 

8 Iftten^loaB of tlytTB mor« clomlj ud rtrongly pnaciAU 

eyUndrkm, G«m 

9 Blytra TiolioaiM i/uMu-vudoeeiM, Fnlm 

Hon.—TI m abon ikMa U Uifoly loHowliig BUnkburn (Tmiu. Boy. Boa., Ml, p. 81f), oaltUnf 
4lM wpttAm plM* BOO la V k n m9 m *9M (vido npra). 


Tablm or Apjcllatub. 


1 3 EUytra with Nture, apox and aiden black 

% Bjm of ^ soariy oonilguoiu laieralts. Boh 

polpdlU, Macl 
MojUut, Maol 

J Kyoa of ^ mom widely oeparated apicalu. Blackb 

4 9 Blytra with sides and apex only black 

6 8 latoral black vitta of elytra narrow 

^ ^ with front tibiae dentate, mid and poat tibiae strongly ciliate 

amoeatUi Faso 
laieraZu# Pasc 
nodieomts, Blaokb 
nmpteE, n.sp. 
taimaniciu. Champ 
fineatuj. n sp. 

pl^jus, n.sp. 

ntertpes. n.sp. 
euncofor, n.sp. 


7 ^ with post tibiae nodose within 

6 witii all tibiae entire 

9 Lateral black vitta of elytra wide 

10 Elytra testaoeoue, with dark-red lines 

11 13 Elytra oonooloroas 

19 Surface non-pubescent, elytra brown 

13 16 Surface pubcecent 

14 £llytral interTale raised, tibiae black 

16 Elytral iutervala flat, legs pale yellow 


A nigrieornu^ Blackb.. has been omitted as undetermined. It 
seems possible that it is one of the many rarieties of lateralu. 
Boh. 

As Blackburn pointed out. the most striking character of this 
^nus lies in the antennae of the male For this reason a close 
examination is necessary. With a Zeiss binocular the species can 
be thus readily diflerentiated. The following notes hare been made 
on the species. 

Sgnonptng. — A. lateralU, Boh. palpalu^ Macl Mastemt 
Maol. 

The' synonymy of the last two was noted by Blackburn. The 
Queensland specimens of the $ (Mattern) are often nearly black. 

A, laterahSf Boh , was described as from Sydney, and the de- 
aoription answers to the commonest Sydney species, which I find 
identical with the type of palpalu, Macl. The wide distribution of 
this from Queensland to South Australia is noteworthy. 

The ^ has diort antennal joints of nearly equal length, joints 
<8-10 strongly hollowed beneath, with one angle a little produced. 


1 BpteMsmhMwn to, ornoldtAiiltaly detMiBlD«d by tIuMtIber. 
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and joint 11 flattened. In the S all joints are roundedi not hol¬ 
loaed beneath or flattened. 

A apicaluy Blackb—I cannot make out very definite diitino- 
tions between some West A us. specimens 1 hove (which answer to 
Blackburn’s description) and the former species, except that the- 
eyes are certainly less uppioximate in the 

A Atwenusj Fuse —The description was evidently taken from a 
female, thouf^h Pascoc llioiif^ht it a male (Jour. Ent., 1865, p 46), 
or he could scarcely have ovei looked the strong sexual characters 
shown (i.e., if tlie 8pt>cnneii sent from the British Mas., labelled 
.*1. amofum, Pasi*., cumpaied with tjpe, is correctly named). In 
this specimen the front tibiae are dentate on the inside, in the 
middle, the niid and posterioi tibiae are clothed with long, curly 
cilia on tile inside, the post tibiae being curiously flattened, 
widened and stioiigly t.urve<i The joints 6-8 of antennae have a 
sharp triangular tooth on the inside apex, that does not occur in 
the $. The two apical jiunts ai e mucli narrower than the preceding 
Besides tlie British Muh specimen (without loc'ality label), I have 
only one other ^ specimen before me This is on a card with a 
J specimen, labelled “ Forest Iteefs^ A. M Lea ’* 

A nodicorms^ Blacbk —The S specimens are very like those 
of amoenus^ but the 3rd antennal joint is of the same length aa 
the 4th, whereas in umoemis 3 is shorter than 4. The elytral punc¬ 
tures are smaller in vod^ror^us Tn the 3 the 7th joint qf 
antennae is widely produced, and the four apical joints are- 
evidently finer and smaller 

A S'^mfder mihi is also very close to l)oth nmoenus and nodicomi* 
so fur ns female speoimciis go, but it is usually smaller, with 
much stronger and closer punctures on the head In the 3 jointa 
6-0 are hollowed lieneath, and triangularly widened, but are not 
produced at the apex, joints 10-11 are much finer, the 11th very 
finely pointed Tlie hind angle of the prothorax is rather less 
than 90 degi. The species tasmanicus, lineatus and plebejus may 
Ix^ readily identified by colour, and more flliformed antennae. 
In J tasmameun the black colour nearly covers the elytra, only the- 
suture is distinctly yellow, soon sliading off into the black 

Apellatus ttmplfj', n. sp. 

Elongate ovate, head and antennae block or piceous, the basal 
joints of tlio latter red, prothorax and elytra reddish-yellow, the 
sides and apex of the latter narrowly block, underside red, with 
apex of abdomen piceous. 
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S Head, eyea large and approziniute, nearly contiguous 
beneath, forehead atroiigly punctate, antennae joint 3 aa long an 
4, cylindric, 4-11 about equal in length, T-!) triangularly widened 
and hollowed beneatli, not at all pioduced at apex, 10-11 much 
narrower than preceding 

Prothorax lesa wide than head, and rounded in front, widest 
at middle, thon aubparallel to the subrectangular posteiior angles, 
these with a alight acute tendency, haae biainnute, with a meiUul 
basal depression and tw'o Hmull iiasal fovciie Scnfelluw rouinled 
behind. Elytra very much as in A amornun^ Pnsc , for colour 
arrangement, but seriate punctures larger Intervals Hut, stiougly 
pubescent and finely punctate, uiideiside closcdy jiunctutc. foie and 
mid tibiae stiaight, post tibiae slightly curved, without any sign ot 
nodose enlargement 

S With eyes less approximate, antennae joints 7-9 less enlarged 
and not hollowed beuoath 

— S 6x2 mm , $ B.,') i 3 mni. 

Habitat .—Unsbaue (H Hacker), Killarney (the author), Sydney 
<Ijea), riareiico ttiver (Zietz, South Aus Mus ) 

Tw'enty-six specimens exauuneci Vei\ neai A amoenuM, Pasc., 
«o tiiat ft^nale specimens cau be easily confused, but for the very 
different sculptiue Undei a Zeiss biinKiilar the difference is 
atrongly mark^ in the closet and coarsei punctures of the head 
and thorax The males ma} easily he iliffercntiated by their 
simple tibiae mid the antennal joints nt»t at all toothed, nor the 
apical joints flattened us in Pasc tie's species It cannot be very 
near A nif/rironiiit, Blackb , which has a blatk suture, and apical 
joint of antennae longer than joint 10. Types in the author’s coll 

AprUnfuti piehrjuti, n sp. 

Elongate, subparallel, pale-biown, Ktimctiiucs picetnis, glabrous, 
antennae piocous or reddisli, femora pale ye11ow^ underside tibiae 
and tarsi red, head black, labium and palpi red llfMd^ eyes large, 
separated by a space about half the diiinieter of one eye, closely 
punctate, antennae joint 3 rather shorter than 4, 4-11 of about 
equal length, subfiliform (slightly enlarged at ap<*i). Pfothorax 
rounded in front, rectangular behind, base sinuate, closely punctate 
with a large post-medial and two small basal foveae 
raHier widely rounded behind Elytra wilder than prothorax at 
base; striate punctate, the striae well marked, the punctures small 
«nd oloee, intervals minutely and sparsely punctate. Underside 
closely punctate. Tibiae simple in both sexes. 
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—6 x L5 mm. 

Uahitat. —Murray Rirer, South Australia (H S. Cope). 

Ten ipeoimrai examined show very slight sexual, or other, dif¬ 
ferences. The males hare joints 7-8 slightly flattened beneath. 
The antennae ara much slenderer and more filiform than usual, 
and in this respect are like those of A, famanietiB^ Champ. It ia 
a rather characterless insect, of uniform colour, and of narrower 
form than usual, without the usual pubescence. Types in the 
South Aus. Mus. 


AptUaiuB lineatuiy n sp. 

Elongate, subcylindric. Head black or piceous, antennae, palpi,, 
underside, tibiae and tarsi red, prothorax reddish or testaceous, 
elytra pale testaceous,, with dark red lines following the striatioD 
throughout. Underside yellow, apex of abdomen piceous, femora 
pale testaceous. Head, eyes large, prominent and rather approxi¬ 
mate, space between about ^ diameter of one eye; closely and 
strongly punctate, antennae with joints 3 and 4 of about equal 
length. All joints subfliiform, 4-9 slightly widened at apex, 10-11 
rery thin, 11th finely pointed Prothorax rounded in front, sub- 
rectangular behind, with rather blunted angles; densely and finely 
punctate. Sc^UtUum widely rounded behind Elytra wider than 
prothorax at base, rather cylindric; finely punctate striate, and 
clothed with a hairy pubescence; intervals minutely punctate. 
Underside finely punctate, all tibiae straight and simple. 
Dimenetone. —6-7 x 2 mm 
Habitat, —Geraldton, West Australia (Lea) 

Two specimens, the sexes in Mr. A M Lea’s collection, differ from 
all descril)ed species in their sulwylindric form, and the elytra 
with dark red lines on a testaceous ground. The antennae are 
somewhat as in flehejm (above), but the joints are more enlarged 
at apex, except the apical two. In the female the eyes are wider 
apart, and the prothorax is wider and darker in colour (the last 
prol>nbly individual) 

Types in Mr Lea's coll 

ApellatuB conrofor, n sp 

Elongate ovate, pubescent; whole surface, legs and appendages 
pale testaceous, the apical half of antennae slightly piceous. Head 
and prothorax closely punctate (forehead more sparsely so). Eyes 
more widely separated than usual, the distance between them fully 
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half diameter of one in the ^ ratlier wider apart in the 
Antennae atibflliforin, joints 4-10 subequal, very slightly enlarged 
at apex, 3rd shorter than 4th, 11th shorter than 10, the two 
penultimate joints in d slightly flattened. Vrothorax rather 
wider than usual, and of the typical shape, rounded and narrowed 
in front, rectangular behind, with three subequal foveae at base. 
SeuteUum arcuate triangular. Elytra wider than prothorax at 
base, orate elliptic, finely striate punctate, the interraU quite flat 
and strongly punctate. Underside minutely punctate. Legs simple, 
tibiae straight. 

Dinumiom. —3-6 6 x 1.6-2 mm. 

Habitat .—Brisbano (A. M. Lea). 

A pair in Mr Lea’s collection are the only specimens I hare 
seen. It is quite distinct from pUbe^s in its lighter colour, and 
pubescent clothing, while from nigripti besides colour it may be 
distinguished by its flat elytral intervals. Types in Mr Lea’s coll. 


Apellatui nigripes, n ap. 

Klongate naricular. pubescent; head, prothoraz, elytra, under¬ 
side, base of femora, and tarsi, red; antennae, tibiae and apex of 
femora, Uac^k Eyes reiy large and almost contiguous, opistoma 
closely and deeply punctate, antennae rather short, joint 3 c>Hndrio 
as long as 4, 4-10 nearly equal in length and thickness, obconic, 
moderately enlarged, but not produced apically, 11th as long as 
10, thin and finely pointed Prothorax closely punctate, narrowed 
and rounded in front, sides parallel on base half, posterior angles 
rectangular, medial lino marked throughout by a wide depression, 
foveate at base with two transverse basal foveae. Seutellurn 
rounded behind Elytra only slightly wider than prothorax at 
base, soon widening and gradually tapering to the apex; striate 
punctate, the striae deeper, the punctures therein larger than 
usual, intervals distinctly convex and quite impunctate Under¬ 
side, especially meso and metasternum, very closely dotted with 
deep round punctures, abdomen with smaller punctures. All 
tibiae straight, hind tibiae nodulose on the inside near apex 
Dimentiom .—6 5x16 mm 
Habitat ,—Nicol Bay, West Australia. 

A single ^ (1) specimen, with locality label, and a second label 
with F Bates, 81-19,” thereon, has been sent from the British 
Museum* It differs from its congeners in colour, large seriate punc¬ 
tures,* and smooth raised intervals. The antennae are rather fine. 
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and equal joiated, not exoaTate beneath. The nodular hind tibiae 
auggeets the male eex frcMoa analogy Type in the BritiA Mueeum. 

Neooiatelap Borch. 

Pieudocintela^ Blackb {nom-praeocc ). 

Having dissected and examined N. ovalts^ Blackb., very closely, 
I find that the maxillary palpi have the last joint securiform, not 
triangular, as the author states, with the apical edge much longer 
than the longer side. The antennae are remarkable in having the 
2nd joint nearly as long as, but less tumid than, the first joint. 
The eyes are somewhat as in Chromomota, 

AtoichuR^ n gen. 

Head prolonged into a beak, mandibles simple and acutely 
pointed, maxillary palpi last joint cultriform, labial palpi last 
joint tiiangular, antennae robust, 2nd joint nearly as long as the 
1st, 3-10 obconic subequal, 11th as long as 10, finely pointed 
Frothorax widest at base, arcuately narrowed, or nearly straigbtly 
converging to the apex Elytra ovate, wider than prothorax at 
base, procoxae contiguous without separating partition, posterior 
inter-coxal process sharply triangular, tibiae straight and slender, 
claw-joiiit very slender, minutely pectinate 

A genus which includes the insect named by Blackburn, Licytn^ 
niu9 bicolor^ which may Ix) taken as the type It diSeri from 
HeocUtela in having the elytra wider than prothorax at base, and 
in the procoxae lieing contiguous, without any separating partition. 
The species may be differentiated inter se as follows :— 

AtoichuB^ n gen. 

1 a Head, elytra and legs black 

2 Prothorax yellow or red 

3 Prothorax black 

4 0 Upper surface (mostly) and legs yellow 

6 Base of head and eyes black, knees piceous 

0 Elytra with black maiklinga 

AtoichuB taBfnanieuB^ n s 

Ovate, nitid black, glabrous, tibiae, base of femora, prosternum, 
and (sometimes) basal joints of antennae reddish. Head and pro* 
thorax strongly punctate, the punctures round and sub-contiguous, 
apical joints of maxillary palpi securiform, eyes small and widely 


hicofor, Blackb 
teumantcuB, n.sp. 

ftavuB, n.sp. 
enuftonuf, n.sp. 
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«e|karated, bead narrow; antennae with joint 3 cylindric, ai long 
M 4, 4-10 thortly obconic and of equal size, last joint aa long as 
10 and pointed* Prothorax narrower than in X, ovahi, Blackb., 
widest at base, thence arcuatcly narrowed to apex, and there aa 
wide ai the head, posterior angles acute Scutelluni small, trans¬ 
verse. Elytra slightly wider than prothorax at base, glabrous, and 
strongly striate punctate, the seriate punctures large, the intervals 
transversely rugose punctate and slightly raised at apex, underside 
nearly smooth; tibiae simple and straight 

DimtriBionu, —6-7 x 1.6-2 mm 

Habitat, —Hobart, Tasmania. 

Six specimens examined, one pair in the author’s coll , possibl} 
taken by himself, three in Mr Lea's coll , and one in the South 
Aus Mus. It is readily separated from urociatelfi ovaha by its 
strongly punctate and glabrous upper surface, the well-defined 
striation of the elytra, the narrower head and prothorax, and con¬ 
tiguous procoxae. Types in the author’s coll 

Atotchaa fiavna^ n sp 

Oval, base of head and eyes black, rest of surface and appendages 
Teddish-yellow, knees piccous, elytra ^ith sparse hairy pubescence 
Head and prothorax closely aulx’onfluently punctate, the punctuies 
<‘oaiBer tlian in *V ovaha, but finer than in A iaamameua, eyes small 
and flat, antennae as in those species, but joints rather more elon¬ 
gate than in -V ovalia Prof ho tax shaped aa in *4. faamnntrua^ sub- 
convex, widest ut base, the posterior angles subrectangular (slight!} 
blunted), base bisinuate. Elytra shgbtl} wider than prothorax at 
base, clearly striate punctate, the seriate punctures finer and closer 
than in iaanmtucHa, intervals quite flat and minutely punctate, 
underside finely punctate, post-intereoxal process narrowly trian¬ 
gular; tibiae straight 

Dimtnatona —5-6 x 1 2-2 mm. 

Habitat —Dividing Range, Victoria (South Aus. Mus.) 

Var —Head knd prothorax black 

Ten specimens examined, including two coloured as in mr., which 
are indistinguishable otherwise from the rest (the more so^ince both 
apecimens have mutilated antennae). The species is intermediate 
in sculpture between neocxatela oi^alia and A, taa^manicua^ but while 
quite differing in colour is nearer the latter in form. The J 
apecimens are smaller, narrower, with the apical joints of the 
antennae more enlarged than in the 2. 

Types in the South Aus Mus. 
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AtoichuM croMMomitj A. t|>. 

Narrowly orate, head, prothoraz, and legi yellow, elytra yellow 
with irregular black or piceoue markings, and the extreme apex 
black, abdomen, apical joints of tarsi, antennae (except tiie two 
basal joints yellow) also black Head and prothoraz sparsely punc¬ 
tate, eyes prominent, as ip N. ovalie^ making the head slightly 
wider than base of prothoraz, antennae short, unusually stout and 
hairy, joint 2 nearly as long as 1, 3 cylindric, 4-10 subequal, 
suborate (wider at apex than at base), 11th shorter than 10. Pro- 
thoreu widest at Imse, rounded and narrowed in front, anterior 
sides deflexed, posterior angles obtuse and slightly blunted. Elytra 
slightly wider than prothoraz at base, subcylindric or narrowly 
elliptic, finely punctate striate, interrals flat and sparsely punctate 
setose. Legs simple, tibiae straight, underside finely punctate. 

DimenMhone —4 5x15 

Habitat, —Brisbane, Queensland (H Hacker). 

Two specimens examined (sex f) It can readily be distinguished 
from fiavuB by its smaller size, black underside and antennae, and 
the short, thick joints of the last. There may be a doubt as 
whether this insect may not require separate generic rank, but 
at present the combination of pointod mandibles, obconic prothoraz, 
widely separated eyes, justifies its inclusion under atoirhui. 

Type in the Queensland Mus. 


Tanychihis^ Newin. 

1 3 Colour metallic (sometimes greenish) hlsck, elytral intervals 

oonvez, 16-26 mm long , 

3 Meta- and epi-sterna densely and finely pnnotate, legs black 

sirtoiiMf Mewn 

3 Meta- and epustema sparsely and coarsely punctate, legs red 

dvb%%B, Newm 
var legs black, splmdensi Bless 

4 Colour bnlhant purple, elytral intervals nearly flat puMrr, n.apr 

5 Prothoraz back, elytra red, 10 mm. long minor, n.sp. 

6 Whole surface red ruherj n.sp.. 

There are also two species T metaUicuB, White, and T. BOfhotae^ 
Brown, from New Zealand, and one T, Aanolenns, Perroud, from 
New Caledonia, which are not included in the above table. The 
first of these has been omitted from Junk's catalogue (edited by 
Borohmann). 

T, dubiuB^ Newm., should really be considered as the var. of 
BpUndenB, Bless., but it has priority of publication in its fatour. 
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Immature specimenH of uil the black tpeciea are red, but the distinc¬ 
tion between uiriaiuM and $ple7%den$ is very marked in the sculpture 
of the undersurface, while the seriate punctures of ntriatUB are 
smaller and leas defined than in BfitndenB and dubiui. 

T. minar and T. ruber differ from the first four species in the 
abore table, in the forehead between the eyes being wider, and witli- 
out the raised subcarinate impression shown in those species, 

Tanychilw pulrher^ n. sp 

Orate and convex; upper surface brilliant metallic purple, pro¬ 
thorax darker, sometimes greenish, the suture and apex of elytra 
brilliant green, antennae underside and legs black, abdomen with 
purple reflections. Head and protliorax very similar to that of T, 
etriatue, Newtn . but more decidcdli', but not strongly punctate, 
antennae long, joint 3 lougiT than 4, 4-10 success)velr shorter than 
the preceding, two apical joints, narrower than the 9th, 11th as 
long as 10. Frothorax wildest and truncate at base, arcuately nar¬ 
rowing to apex, posterior angles rather widely acute, a small basal 
depression, without medial line 

SeuteUum^ scutiform, punctured. Klytr^i scarcely wider than 
the protborax at base, ovate and convex, striate punctate, the punc¬ 
tures in striae small, close and regular, the intervals flat, or 
nearly so, minutely punctate; nieao and metasternum coarsely 
punctate, alidomen finely stnotatc Lega, especially the posterior, 
long, tibiae and femora simple in both sexes 

Dimensiwe —14 x d mni. 

Habitat ,—Maiy River, Northern Territory (Dodd) 

Five specimens examined, two (slightly damaged) in the author's 
coll, from Mr. Dodd, one old specimen labelled New Holland " in 
the British Mas, consignment, and two fresh specimens (type ^ 
and ?) in the South Aus Mus While very similar in structure 
to the common southern species, stnafus, Newm., and epfendem^ 
Bless., it is readily differentiated by its brilliant colour, and flat 
elytra! intervals. Types in the South Aus Mus 

Tanychilun wi/ior, n sp 

Elongate, navicular, glabrous, prothorax black, head, elytru, 
abdomen and basal points of antennae red, apical joints obfuscate, 
tipi of mandibles black, legs and palpi yellow, the knees sometimes 
piceous. Head^ labrum strongly produced; closely punctate, eyes 
very large and prominent, separated by a distance less than th^ 
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apparent diameter of one, antennae long; joints sublinesr, 3rd 
little longer than 4, 4-7 equal, 8-11 succesiiTeljr diorter. Proihor^ 
at base a little wider than the length, sides parallel on basal half, 
then arcuately narrowed to apex; this considerably narrower tll4n 
base, narrowly margined at base and apex, medial line impressed 
and terminating in a large basal foreate depression; diso clbsdy 
and rather coarsely punctate. ScuteUum transverse, widely 
rounded behind Elytra narrowly elliptic, slightly wider than 
prothorax at base and three and a-half times as long, shoulders 
rounded, apex finely pointed, striate punctate, seriate punctures 
large and close, intervals convex and finely punctate; sternum 
distinctly and closely, abdomen minutely and sparsely punctate, 
mid-tibiae curved. Male without sexual characters, except the 
extended quasi-sixth segment, with its small external forceps; pos¬ 
terior intcrcoxal process rounded. 

Dimengwjis ,—10 x 3 mm 

Habitat, —Sydney (the author) 

Four examples taken bv the autlioi aie superficially like CAro- 
mumoea ruftgrem^ Bates, but the following are amongst the many 
structural difierences .—(1) Long, linear joined antennae; (2) large 
prominent eyes, width of head across eyes 2 mm , space between 
5 mm , (3) prothoiax black, much wdder at base than at apex, 
apical half urcuately nairowed, (4) widely rounded intercoxal 
process Types in author's coll 

Tanychilug ruber^ n. sp 

Elongate, sliaiply ovate, the whole red except the eyes, tips of 
mandibles, and apex of femora (sometimes) black. 

Head elongate in front, closely punctate, the clypeus more 
coarsely so than the forehead, and separated from it by an 
arcuate depiessiou; forehead wider and flatter between the eyes 
than in T gidendeng. Bless , space l)etween eyes about two-thirds 
of the diameter of one eye; lost joint of maxillary palpi securiform, 
of labial triangular; antennae with joints filiform and elongate, 
2ncl very short, 3 longer than 4, 4-11 successively and very gradu¬ 
ally shorter than the preceding. Prothorar narrower than the head 
and truncate at apex, feebly biainuate at base, slightly arcuately 
widening from apex to base; sides not so much constricted and 
rounded ns in a typical Tanychilus, distinctly margined through¬ 
out, but only basal and apical margins visible from above, cloady 
and distinctly punctate, with a defined medial line and Urge bMal 
.foveate depression, and two narrow transverse foveae near basal 
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margin. Se%$tettum widely rounded behind, finely punctate. Sliftra 
wider than prothoraz at base, and more than three timea aa long, 
finely pointed at apex, striate punctate, the punctures in striae leva 
defined and more irregular than in 7. minor, the interTals convex, 
and more distinctly and closely punctate than in that species. 
Underside rather finely and distantly punctate, mtd-tibiae curved, 
legs simple, femora tumid, posterior tarsi with basal joint as long 
as the rest combined, f with distinct anal clasping appendage 
Dimenatona .— 9-11 x 2 6-3 mm., ! 13 x 4 mm. 

Ilabtfnf —Dorrigo (Tillyard). Tambourine Mountain (Hacker),. 
Blue Mountains (Dr Ferguson). 

Five examples Both this s[>ecieB and 7. minor dificr from the 
typical Tanychilus (striatus and apUndena) in the wider and flatter 
forehead, and in the less suhconic form of the prothoraz, with the 
anterior part less constricted and rounded (in section). In these 
respects they form a link between Ghroniomoea and Tanychilua, 
The filiform and elongate antennae, very large eyes, head wider 
than apex of prothorax, the latter not cylindnc or oblong, justify 
their inclusion under Tanyrhtlua unless another ill-definod genus is 
to be founded for their reception The type (? in the Quecuslaud 
Mus., the ? in the author’s coll 

Group II. Mandililofl bifid at apox, head little prodiued. 

1 19 Winged 

% Mandibles groored (scarcely bifid) at apex (one sp. one pointed P) 

DimorphodvdnaM Borofa 

a 26 Mandibles distinctly bifid at apex 

4 14 Hind femora much longer than the distance from their base to 
the external margin of the elytra 

6 12 Head much narrower than apex of prothonx 

a 0 Antennal jouite more or less elongate and slender 

7 13 Elytra atnate punotate 

8 Eyes, in general, rooro or leas widely aeparotod Homotryaia, Paso 

9 Eyes large and approximate in Hybrenia. Paso 

10 14 Antennal ]omta short and widened at apex 

11 Upper surface metallic, colour dark nypstva. Champ 

13 Upper surface non-metallic, colour yellow Jopfion, Champ 

18 Head scarcely narrower thim apex of prothorax 

OmmatophoTua, Mac! 

14 Elytra finely stnate, prothorax as wide aa elytra 

Barydttfla, Blackb 

16 19 Hind femora scarcely longer than the distance from their base 

to the external margin of the elytra 

18 Body very convex and oval (faoiea of Choleva) Nooar, Blackb 

17 19 Body more depressed^ elytra parallel on basal half 

lA Head vary nanow (facies of Harpalidea) Sealetoinerua, Blackb 

Otya, Champ 
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10 Head wide (fade* of Al^tobim) T^urn, Oliamp 

00 36 Alpteroiu , 

31 Ejm tmall, wfdalj aqiarated, bodj oraUt epiplenraa wida (faeiaa 

of Otlorrhyiwnfl) BorA 

l9mar%$, Haaf 

33 Ejea lar^, more approadmate. $ obrato^ epiplearae narroir 

^MatuMe# Paeo 
JAta, Haag 

33 36 Epipleurae scarcely separated from elytra, labial palpi oral or 

olaTate 

34 Legs without sexual characters, elytra striate punctate 

JUTelaiM. Caii 
(P) Ootfutsla, Boroh 

35 Tibiae dentate, femora hollowed and laminated in elytra 

tuberoulate Nokooiakda* n.gen^ 

Synonymy, —^We/omefua, Blackb ^Otyn, Chump. 

By coiiipariuoii of types in the Bnt. Mus. Mr. Blair notes that— 
S firoximuM^ Borcli. « 0. harpxlxnn^t^ Champ. 

<Stma9*na, Borofi. » limamxs Ifaag. (noni pre-ooc). 

Tlie former name was substituted by Borohmann fur Ismarua, 
MeixaUU^ Pasc.» Li$a^ Haag. 

(t) Melap$^ Cart. -> O^cutfln^ Boroh. 

The synonymy of LUa^ Haag., with Meti$tetc is pointed out under 
MeiUioie below. 

1 am not quite sure as to the synonymy of oocisfeJa with Melapi^ 
having been unable to understand the last phrase in Herr Borcb* 
mann's description, ** rundlicb-viereckige Eudglied der Maxillar* 
taster.” If this last word is a misprint, as would appear from the 
4gure and description, and applies to the labial and not the 
marittary palpi, I think the synonymy would hold good. In Mdapt 
pdoBut the palpi and mentum are very similar to those in the 
figure of Oo, convexa. My original classification of Mdapt as a 
fTenthrimid was an error, tlie tarsal claws being finely pectinate. 

DImorphoohilus, Borch. 

Herr Borohmann has described three species, Z7. apicalu^ D, divtf- 
BxeoUxB and D, iohrinuo. It seems quite possible that all three are 
but varieties of a very common insect, which I have taken myself in 
West Australia, and which is found in all collections. Having closely 
' -ezamiued by microscope several specimens of D, divmicoUio^ I 
find that the^teandibleB distinctly place the genus in my second 
^oup, having a broad apex, more or less distinctly divided, as in 
fig* given (Fauna Bud., West Aus., 1906, p. 364), though in general 


1 Ths ^ of ir«<ffMi^tMMf<i,H«wm..Uwiiifwl 
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laoiei this tpeciea moat rcaemblea Tanychtlus^ but with much less 
prolonged muisle. D, apieaU» wm deacribed from a single specimen, 
in which both mandibles had lost their points, so that the state¬ 
ment, jaws probably one-pointed*’ (oberkeifer wahrschemlich 
einspitsig) seems rather hasardous The character chiefly relied on 
for distinguishing this species may be merely indiyidual (tlie inner 
«dge of each elytron at apex widened and forming two points) 

D, 9 obrinu$^ also described from a single specimen, is stated in the 
very brief description to have one pointed mandibles As the only 
other distinctions of this species from D divernicoUU arc the want 
of yellow edging to the clypeus (which I And in aonie specimens of 
diverdcoUiM)^ shorter and more compressed form, very slight differ¬ 
ences of sculpture and more cunred tibiae, this species refjuires 
further inreetigation. Tlie figure given by the author of a mandible 
of D, $ohr%nw is so different from any I have examined, as to sug¬ 
gest the possibility that this also has beeu mutilated. The insect 
described hy Macleay as liietiMtete Pancoei is certainly congeneric 
with D, div^mcoUis, and, indeed, is very close to it as a species 
Macleay ihight well have been misled by Pascoe’s scanty diagnosis of 
metiitete, with its final and erroneous clause, rest as in Tany- 
but the insect is actually widely aeparated from meti$tete 
D, Pascoei may lie readily distinguished from D. diversicoUU by the 
following differences — 

(1) Without strong sexual dimorphism 

(2) Mandibles very clearly bifid at apex 

(3) Prothorax longer, more Tanychilus like, with larger and 

coarser punctures on the basal half, the apical half, 
especially near sides, nearly smooth (A character noted 
by Borchmann for D ^nhrtnnn,) 

The species of Dimorphochilus may thus l)c tabulated ;— 

Dimorp/iochiluSf Borch. 

Apex of mandibles distinctly bifid 

Apex of raamdlbles slightly grooTod 

Apex of mandibles, one pointed (P) 

Homotpysis, Pasc. 

Group T. The “ Oorbonana” group.—Form rery conTcz, sexual 
dimorphism prononnoed. Sise generally large (19-15 nun. long). 
Eyes widely separated. 

1 7 Whole upper ■nrfaoa hlacdc 

piloee __ oorbonoria, Germ 

^eslM anksewn to salhor, of douMfol yiIuo. 


Posooet, Maol 
dtvereiooUif. Borch 
var. (P) lajHoafu, Borah 
ijobrinui. Borch 


1 
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8 7 Prothonx imooth (or aearly m) 

4 6 Eljtral int«rv*ls pnsoUto . 

5 Antennoo and middle of tibiae red ni/bornup Maol 

6 AnteDiiae. and lega black (atriaa anbgeminote) Mao] 

7 Elytral iniertals laevigete refrutom. Maol 

8 Elytra obsoarely brooie, interraU clearly punctate 

<Mnlicomu, Haar 

9 11 Elytra brown, Interrale rugose 

10 Scntellum smooth (^ wi^h elytra aometimea red or pale brown) 

euUUndeM, Kewm 

11 Soutellum aibo-piloee eanesrrtiJ,^ Hope 

12 14 Elytra variegat^ with patches of white hair 

13 Q-ronad colour reddish-brown, patches irregularly placed 

fnaadata, Haa^ 

14 Ground colour black, patches regularly placed omofa. n^p. 

Group II - Sexual dimorphism not pronounced (at least in sise and 
oolour), less convex, siia smaller than in Group 1. (7-12 mm. 
long, except with H. luUwmis, Champ , which is 14t-17 mm.), 
eyes in general less widely separated. 

1 14 Upper surface black 

2 4 Upper surface very nitid 

3 Prothorax at base almost, or quite, as wide as elytra, surface 

smooth latieoUii, Bob 

4 Prothorax at base much narrower than elytra, surface with 

short erect pile tcnebrundi^*, Blackb 

6 9 tipper surface mibnitid black 

6 Sue large, intervals almost laevigate Iwiuosus, Champ 

7 9 Sise small, intervals densely punctate 

6 Eyes approximate, ontennac and tibiae red rufvitcomu, Boroh 

9 Eyes more distant, antennae and tibiae black tlvgubrii, Blaokb 

JO 14 Upper surface opaque black, prothorax widest anteriorly 

11 13 Frothorax normally convex 

12 Sue larger, clytral intervala nearly flat, senate punctures small 

Pamei, Mac! 

13 Sice smaller, elytral intervals convex, senate ponoturee large 

icbsnira, Borch (P> 

14 Prothoraz depressed on disc, sise smaller tban 13 planieoUu, Mael 
16 Upper surface cyaneous, form narrow and parallel, elytra sub- 

Bulcote lewrftcomia. Haag 

16 Upper surface brown 

17 Prothorax as wide as elytra at base, elytral intervals slightly 

convex fiavieomii, Maol 

18 Frothorax not as wide aa elytra at base, clytral intervals flat 

JfoaterM, Mael 

19 33 Upper surface wholly red 

20 24 <f with triangular tooth on inside of front tibiae 

21 28 Frothorax not widened anteriorly 

32 Prothorax canaliculate m/lpef. T 

23 Prothoraz not canaliculate rubieundt^ n.tp, 

24 Prothoraz widely rounded and widened anteriorly 

eo^bonenm, Blaokb 
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35 Sa ^ without trungiilar tooth on front tibiae 
3d 38 Prothoraz currowed to afoz, little roundc»d on aidoe 

37 Head ^tronslT and cloaeW punctured between eyes 

i«rtdo. Blackb 

Head fine'Iy and Rparnely punctured between eyes ls(/irns, Hlackb 

38 33 Prothorax short and strongly transverse 

30 32 Ihird joint of antennae longer than the fourth 

31 Elytra! intervals finely and closely punctate • fiuen* Blackb 

33 Elytral intervals aubgranulato WahroMa, Champ 

33 Third joint of antennae shorter than the fourth rubra, n.nom. 

ru^a, Blackb 

34 Elytra obfuscate nr block btettlor. Champ 

35 Eljtra with lateral vittae obfiisoate or black limbatu, Blackb 

Synoniftnif. —(1) // retrhntteirnt^ (icriii =:-// tnMhH, (icnii 

(2) H (.illecnlu) r/zr/f'/o/f/r#, =//, fuBrtijrnnts, 

Hlcss =// Phhi* 

' (.‘i) H (Hdops) ntfiprs^ V =11 (Allcculn) aiujuaticolliK^ 

Holi =H (alfciMiIn) rti/*/ra//s, Roia (1) 

(4) 7/. rufnhcorniB, Borcli =// rnficorins^ Blackb 
(muu pnieoce) 

(5) fi itthra, ('ait =// rufa, Blackb (noni prac?occ). 
With logurd to (1) Hlucklitnn baa pointed out that carhonnna la 

the ^ and fnafiti i\w ? of tbc same spccioH 

(2) Specimcnb of If viHfrlindra, Newm , and of 71 varroderfB^ 
Pane , Hont me from tlic But Muh , show tbcir identity with 7/ 
funr^pnimB, BIchb Tina very tonimon iiiHcit occurs in all tbo 
eastern States, from Qiimisland to South Austiulia, and, like nil 
common insects, is ^cry varialile in hia* and lohuir, the <? being 
generally darker, sometimes nenilv black It lau be distinguished 
from other species h\ the ctmfuwd transversely rugose punetate 
sculpture of tlie elytral iiiteivals It is doubtful if 7/ raarzrcrwir, 
Hope, is specifically distinct Specimens laU-lled rawrsrrn^f, Hope, 
in the Blackburn coll , is u smullei insect uitli a nliite scutelhiin, 
caused bv a close chdliine of white niumVM.mt hiin. which I have 
only seen fmm Biisbane and Noitheni New S(»uth Wales (Black¬ 
burn’s speciiiieiiH wvre from Wen is C'reek, NSW) These arc 
also identical with a specimen fiom the Brit Mns labelletl with a MS 
name by Bates For the present I have followed Blackhurn's deter¬ 
mination in this until it is p<iSKih1e to cltMir up Hivpe’s spccieti 1 
have been much disappointed in failing to get the Hope types for 
examination. 

(S) A speemen of Ifelopn rnfiprs^ F , compared with type, was sent 
from the Brit Mns , and is identical with the common Sydnev 

1 apoelM <l«ieraitit«d frooi dnnrtptioii only 

7 
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■peciea H. (allecala) angwtieoUis^ Buh. Fubricius' description is 
misleading, nut only in its brevity and misplaced genus, but in tbe 
words caput nigrum,” "thorax nigcr,” whereas in fresh speci¬ 
mens the whole insect is ferruginous. Boisdural’s few words of de^ 
■enption of tbe spcscien AUecula au^tralin apply also to this insect, 
and is so determined by Blackburn 

(^) li. ruficonniA, Blackb—^"riiis mune was praeoccupied by 
Mucleuy, and Borclininnu suggested tl)e name rnfuUconiig. 

(5) If I am coi rect in merging tlie AiiHtrahnn species of AUfctila 
with Uomotrygjg^ H rnfa^ Blackb , is praeoccupied by A, rtf/a, 
Solier, which may le the same insect 1 have not been able td 
get M. Solier’s paper, so that 1 am unable to give any opinion on 
this (vide infra) 

AUtcula,^ Tliis genus has not liCen clearly defined, and has been 
used as a "dumping giound " for Austrahun species of a«very dif¬ 
ferent facies Following the ciassificatutn of Solier utid Mulsant, 
who reserve this genus for species having (1) only one small lamella 
on the penultimate joint of each tarsus. (3) antennae with joint 3 
much shorter than 4, I find that none of the so-called ” AUccvla ” of 
Australia comply with condition (1), while //. ni/a, Blackb., is the 
only species I have examined which fulfils condition (2), and that 
species, like all the others, has two distinct lamellae on the ante? ior 
four feet, and one on the two posterior Moreover, except in sise 
and colour, and in vaiiable proportions in size of antennal joints, 
I cannot distinguish between AUecula and Homotrygit, The species 
descrilied under these genera have therefore Ik'cti classed together at 
IIomotryBin After deducting tliose species whicli have been con¬ 
sidered as Hyhrenia, or other genera, and synonyms, I find 37 sp. 
described, to which I propose to add tw'o new species. The following 
eight species have not lieen identified :— A, rontafa, Haag., A eyliu- 
drtcoUtg^ Boim.. A. foveicollig^ Hope, A (rouldn, Hope, A A/r/o«- 
eholica, Hope, A nigricang^ Hope. A rofundicoUin^ Casteln., A. 
rti/o, Sol. 

Not€M on the Specite.—H rw/frornis, Mocl , and H si/ftprwiTna- 
/us, Mad , arc closely allied in size, form and sculpture, but the 
former has red antennaie, the latter dark antennae, \^hile the striae 
are narrowly branclied, at least on the apical part of elytra, forming 
the subgeminate striae referred to in the description I have only 
*een three specimens of the latter. 

H, laUcoUii, Boh., is a common Sydney insect, found also in many 
other parts of New South Wales (Blue Mountains, Illawarra, 
Northern Rivers district), and was described as from Sydney. It it 
strange that Blackburn apparently failed to identify it. 
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AT. t€nebricide§^ Blaokb.—I have beeu much puisled by the dii- 
crepanoy between the deacription of this lusect and speoimens so 
labeled in Blackburn’s handwriting, in his own coll (kindly sent 
me for examination by the authorities of the South Aus. Mus ). 
These specimens correspond with a species I have from Cootamundra^ 
FoTht%^ Angledool (N.S.W.), Toowoomba^ (Q.), and Ewla (S A ) 
They do Mt correspond with the description in colour “ nigi'o. 
«oeruleo, prothorace laete cyaneo-micans, sutura obscure rufe- 
•oenti/’ being quite black. It is possible that the type was a 
colour var , hut the description reads very much like that of il, 
€urtieorni$y Haag , especially in the Hubgihlwus prothorax and the 
elytra fort iter striatia.” As tabulated above I have consideieU 
the specimens labelled by Blackburn as correct If this is wrong, the 
apecies so placed in my table will re«]uire a name 

H lueiuoiUB^ Champ.—I believe I have correctly 4letermined 
this in a specimen taken by myself on Mt Wellington, Hobart, and 
two spocimens in Mr Lea’s coll., from Gladeatone, Tasmania It is 
much the largest species in the group in which 1 place it, and as 
anomalous in otliei ways in facies somewhat like a Tangchihn (uith- 
cut, how’ever, the piolonged head), the elytra considerably widened 
posteriorly. The w'lde, flat, ulmost smooth elytral mterstices are a 
•distinguishing feature 

H. obicura^ Borch —I have rather doubtfully identified this as 
a very common Western Australian species, found in most collec¬ 
tions, and taken by myself at Perth, Aimadale and Gin-gin. The 
description is meticulously detailed in head and mouth charactei^, 
which are common to many species (or only microscopically differen¬ 
tiated), while it omits important details in elytral sculpture, in 
which the CiBtelidnt ytLty greatly From the other opaque black 
apecies ohBcnra (as identified by me) is distinguished by its large 
'Somewhat rectangular seriate punctures separated by subcancellato 
ridges, on the same plane as the convex intervals. There is a 
specimen in the Brit. Mus consignment bearing a MS. name br 
Bates. 

U, arida and //. siftetis, Blackb., have been included in my tabula¬ 
tion, since they are among the few species tabulated by that author 
^ey are unknown to me, and appear very slightly differentiated. 

AUetyda rugtdosa, Bois.—Specimens so labelled by Blackburn in 
his coll., and evidently referred to (Trans. Roy. Boo., South Aus , 
1891, p, 323), are, 1 find, identical with OmmatophoruM Masterm^ 
Maol. 


7 * 
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H. limhata^ Blacicb., has a wide distribution throughout New 
South Wales and Victoria. 1 hare taken it on flowers at Crotford* 
Medlow, Jindabyne, Mount Macedon. There is a Tariety in which 
the black lateral vitta is wanting 


HamofrtfHfH ornata^ ii sp 

(irate, nitid black. i.4ytru adorned ^ith A\liite puliescent longitu^ 
diual patches placed on the Ist. 3]d and 5th interrnls; head, unier- 
side and legs clotlied v^itli tecuiiibeiit white, silky hair, tarsal claws 
red Hewl punctate and pubescent, oyes large and separated by a 
dhtance less than the diuiueter of one, antennae joint 3 of equal 
length to 4, and slightly longer than the succeeding, 5-11 subequal. 
Proihorax iilsnit as long as wide, wider at base than at apex, basal 
half parallel, arciiately narrowed apically, the apex bisinuato, 
anterior angles rounded, depressed and feebly advanced, posterior 
angles obtuse, base ti uncate, disc with spaise shallow punctures, 
medial line clearly impressed on uiiteruu half, a medial basal fovea 
and traiiBveise basal depressions on each side ScuttUum rounded 
behind, pubescent Elytra oval, wdder thau prothorax at base, 
shoulders well marked, raised and rounded, apex rather flnety 
pointed, striato punctate, with a short scutellary row, and nine 
other lows of rather large round regularly placed and equal sised 
punctuics placed in shallow^ striae (these striae only well marked 
on apical half), intervals nitid and inipunctate, except where 
puliescent; the white pulK^scence forming short longtitudinal patcher 
covering parts of the Ist, 3rd and 5th intervals behind the middle 
(wlien abraded these patches marked by close, fine punctures), witli 
some irregular pubescence on apical declivity Sternum and 
abdomen with latlier close wliite pubescence, the anal segment of 
3^ showing the usual falcate protuberance (meeting behind), tarsi 
with the usual lamellntion (tw’o on the four anterior feet, one on the- 
posterior) Legs simple, tihine straight. 

DimemionB, —9-11 x 3 2-4 mm 

Habitat, —Cooktown, Noith Queensland (H Hacker and R. J. 
Tillyard) A very common North Queensland species, of which seven' 
specimens are under examination, of which six are certainly 3, 
At first it seemed that it might lie the 3 of If marulata^ Haag., 
but I find lK>th sexes of the latter, which may be distinguished by 
the following characters :—Sise larger, colour reddish-brown, pube* 
sconce irregular and extending over the whole surface of elytra (if 
abraded their position indicated by punctures), prothorax coarsely 
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punctate, i^ith viilcatc medial line, and much leu cylindrical in form 
inter alia. In oniata the clear white putthes arc found in two 
regions only on the elytra, (a) a post median generally consiating of 
three parallel patches, (b) apical decliyity, with irregular patches 
Types in the author's coll 


F/ofnotrt/nis rubteunda^ ii sp. 


Elongate ovate, red, upper surface thickly clothed with short led 
tomentum, oral orguiis, antennae and legs pale icmI or teatiice<uiK 
He€^i and prouotuin closely, hnely punctate, last joint of maxillary 
palpi securiform, of labial triAiiguIai, eyes large, prominent, in 
^ close 111 front, wnder lx;l)ind in $ Kcpniated by a spate about 
half the diameter of one, antennae very thin, joints linear, 4-11 siib- 
e<iual. Proihorax widest at base. giaduallA* narrow'ing to apex, 
sides rounded and a little detlexcd anterioily, postenm angles 
acute, narrowly margined throughout (not evident from above on 
sides near anterior angles), apex truncate, buse bisinuato, medial 
depicssion distinct, and two tiiangiilar ImRul dopresHioiiB near 
sides. Scutrllum triangular, ronndt‘d lu’hind 

JSlytra of same wddtli as piothtuax at base, convex and oval, 
shoulders evident, slightly rounded , stnato punctate, the striae 
containing close, deep punctures, separated by fine canccllate divi¬ 
sions, intervals convex, finely and closely punctate, and a little 
transyerselv rugose. Sternum, with round, sparse and rather coaise 
punctures, abdomen more closely and finely punctate, fore-tibiae of 
d' witli ungulate enlargement inside near base, hind tibiae swollen ; 
tarsi ViilameUatc on front four, unilamellate on hind feet 
Dimrntii^ns ,—10 x 4 mm. 

Habitat ,—Cairns (A. M". Lea) 

Six spi^cimeiis in the S A Mus belong to the anffueftrnll?». Boh , 
aection, differing from that species in the wide prothorux. and deilse 
puncturatton of pron<»tum and elytra Types in the South A us 
Mus, 


Hybrenla, Pose. 

1 21 Colour black 

2 17 Appendages block (or nearly so) 

3 0 Elytral intervals flat (sometimes slightly convex at sides) 

4 8 ProBotum strongly (not densely) pnnetste 

fi Senate puacturee much larger than interstitial nitwfa. Blookb 

fl 8 Seriate puncturea about the some sise ss the interstitial 
7 Eyes contiguous in d WofigaCa* Mool 

5 Eyes not ooatignous In * pimdnidM, Hope 

• Pmnotum sparsely and finely punctate suMaevu. Mool 
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10 17 All eljtral iiiterT«Li conraz 

11 16 Wholf anrfm nitid 

12 14 Pronotuu denaelx punctate 

13 Seriate puncture* large, intervale eubcarinate tnbeuleo/a. llacl 

It Seriate pnnoturea amaller, intervale euboonvez anguttat^, Maol 

15 Pronotum sparKlj punctate, eenate puncture* very large 

MitiHu, Mact 

16 Pronotum smooth iup» 

17 Head and pronotum opaque rvgicoUii, n.sp. 

1ft 20 Appendages red 

19 Sue large (22 mm. long), posterior angles of prothorax obtuse 

grandiii Borcb 

20 Sise amaller (13*16 mm. long), posterior angles of prothoraz 

aonte ptanata, a.sp. 

31 Femora yellow, tibiae black fenuiratat n.sp, 

22 Klytra with alternate intervals redl rittafai Paso 

23 Colour pale yellow pai/«rfa. n.sp. 

Ilyhrtnia is, 1 cousider, gencrically distinct from 
though it must he admitted that the dividing Hue between them is 
not very clearly defined. In so large a group, however, as that 
formed by insects described under AUecula^ HomotryMn and 
Hyhttma^ it is convenient to seize on any characters that facilitate 
classification. Tlie genus Hyhreuia as tabulated above contains the 
largest insects of the Australian Cistelidae, and have the following 
combinations of characters.—Eyes, large and approximate (eape* 
daily so in the i prothoraz closely applie<i to tlie elytra and 
generally but slightly narruw'er than it; form generally less convex 
(more flattened) than in Homotry%%9, 

Synonymy — H. (AUfeula) phmtUndfs, Hope = ^. prn\ctp%y Blackb. 

//. mtiata^ Pa8c. = ff imvlarin^ Pacs. =//. su6i;iffafa, 
Macl. 

I have pointed out Blackburn's mistaken determination of H 
pimtl9\dt9 us a MrinUit (see Metistete below). A specimen com¬ 
pared with Hope's type has been sent mo from the Brit Mus. As 
Blackburn noticed Hope's insect is larger than any specimens of Af. 
omophloiden^ Hope, which he (Blackburn) described at length (Proc. 
Linn. Soc., N S.W,, 1888, p. 1436), under the name pimtloidtt. I 
have a specimen of H pimr/ow/es, Hope, from Angledool (Western 
New South Wales). 

Specimens of iST. vitiata^ Pasc.« and of U. in$ularii, Poac., have 
also been sent for examination Pascoe carelessly overlooked the 

1 H, vOtsts, «sr. ffoNMlsr. n. var.. msj be dtetinmilehed from the oUwr bkok epeHee by ths 
fa|k»wlitf oomUsstlons. Appendsgw Usok, e>ts of J subooallfaoas, pronotum snd elytra In- 
Isrvsle densely ponctsle, elytA etrlste, lotervslt quite nst. eerUrte sod inlentitlel p u BrtoiVB oom* 
■dnsled knd of equal etse. 
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fubdominant but erident (in certain lights) vittae in imularu, 
(These are often very obscure). But there is no doubt of their 
identity I hare compared these with the type of ff, nihvittata. 
Mad., and And them identical. Tlie species of //yhrenia are in 
general readily diitinguislied by their very strongly individualised 
sculpture. There is a coneolorous black species in N. Queensland 
not to be otherwise distinguished from ff. vittata^ which I have 
named //. vUtata var cuncolw 

li. gmndiB^ Borth —I think I have correctly identified this species 
from tlie description. 1 have only seen three speennens, a pair (tlie 
•exes) in the Melbourne Mus., from VictoiiH, and a ^ in my own 
coll., taken by inyHelf at Medlow, Blue Mountains. The sexual 
differences are uell defined, as stated by the author, the ^ having a 
triangular enlargement on tho fore tibiae. Borchmann gives West 
Australia as the locality, but this seems open to question, i.e , assum¬ 
ing my determination to be correct 


Hghrenia rugicoUny n. sp. 

Elongate, ovate (d' sometimes slightly obovate), black subnitid 
(head and prothornx subopaque), oral organs, antennae and tarsi 
piceous. Head and pronotum densely rugose punctate, eyes large, 
prominent and subapproximate (about 8 mm. apart in aliout 
1.3 mm, in the 9), antennae long, joint 1 stout, 2 very short, 3 
half as long again as 4, 4-11 successively shorter than preceding, 
labrum with cttitanemiH fringe, maxillary palpi with last joint 
triangular Prothorar convex, about as long as broad, widest at 
middle, slightly wider at base than at apex, bisinuate at both, the 
anterior angles uidelj rounded and slightly advanced, sides 
well rounded, feebly sinuate near the subrectangular and well- 
marked posterior angles, mth raised margins throughout, but 
lateral margins not evident from above, disc laith slight medial and 
a transverse basal depression 

Scutellum very large, scarcely, or very finely, punctate, widely 
rounded behind Elytra considerably wider than prothorax at 
base, and aliout three tiiucs as long, subparallel or slightly obovate, 
sulcate punctate, aith a short scutellary and nine other rows of 
large square punctures, placed in wide sulci and separated by sub- 
cancellate ridges, continuous, with little diSerence of sixe to the 
extreme apex, the 4th and 6th connected before the apex; intervats 
rather sharply ridged and smooth; underside very coarsely and 
rather closely punctate, except the two apical segments of abdomen, 
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these more finely but definitely punctate, the anal segment of ^ 
showing a strongly protruding forceps, hollowed on the inside 
Legs long, simple; tibiae straight, tarsi bilaiuellate on the anterior 
four, unilainellate on the posterior tarsi, the latter with the basai 
joint as long as the rest combined. 

Dimeniions ^—19 x 6 mm. 

Habitat,--^Cowra, Culcairn, Young, Forbes (New South Wales) 
(Dr, E. W, Ferguson and the author). 

A. common Metistete-like insect, from the western districts of 
New South Wales, but winged and more elongate than in Metistete, 
and may be recognised by its combination of convex rugose pro¬ 
thorax, wide sulci and large punctuies of the elytra, tliese scarcely 
modified to extreme apex 

Types in the author’s coll. 


H^hrenut jJafiata, n sp 

Elongate, parallel, dopressed, brovnish-black, oral organs, 
antennae and legs red, upper sin face (eHpcniilly bead and pro- 
uotum) with rather tiitck clothing of short, fine, upright red hair, 
legs and abdomen still more densely pihtse. Head and pronotum 
coarsely punctate, the punctures round and large on the neck, base 
of head and pronotum, smaller on cpistouia and apical part of 
pronotum, rather iricgulurly and not closely placed on the last 
Eyes large and approximate (about ^ mm apart), labruni thickly 
fringed, antennae shorter and stouter than usual, joint evidently 
longer than 4, 6-11 gradually shoiter tlinn preceding, and of nearly 
the same thickness. Hrothorar considei ably wider than long, convex 
and rounded in fiont, explanaie liohind, Midest in front of middle, 
apex advanced in the middle, anteinn angles rounded and deflexed, 
Bides anteriorly well lounded, slightly sinuatcly conveigiug behind 
to the wcll-dchned subrectangulai posteiioi angles (these appearing 
acute from above), base bisinuate, with large irregular depressions 
near base. Scufellum widely triangular, rounded behind, finely 
punctate. Elytra slightly wider than prothorax at base, and more 
than three times as long, sides parallel, surface rather flat, stiiate 
punctate, each with a short scutellary and nine other rows of large 
deep oval punctures, these larger towards sides and smaller towards 
apex (about 20 punctures in the sixth row), intervals a little raised 
and finely setose. Poaternum rugose, metasternum coarsely, abdo¬ 
men sparsely and more finely, punctate Legs simple, tibiae 
straight. 
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Dinfiemiom —13-16 x 4-6 mm 

Habitat, —Dorrigo, New 8f>uth Wales (K J. Tillynrd), Diridi^t^ 
Range, South Aus. (South Aus. Mus.). 

Four apeeniieua (unfoi tunately all % ) exainined are rery diatinct 
from all known spccica The prothoiax m as in AUecnUi 

plavicoUhn Moeh, on a linger scale Tlie cmiibination of depresHed 
and parallel form, large aenute puiicturea and red appendngcB make 
it readily recoguianble. 

Type in the autlioi 'h coll ^ wanting 

I!ifhrmui n sp. 

Elongate, elliptic, pale yellow', glabious, piotliorax, head and 
underside a darker shade of yellow Head aparsely punctate, eyon 
very large and piuminent, Bubapproxiiniite (apace l)etweon IcRs than 
J diameter <if one), antennae long, joints 4-11 very giadually and 
successively shortei than pieteding Hrothorar subquadrate, 
slightly widei than long, front angles widely rounded, posterior 
lectangular, disc irregulailv dotted with large round punctures 
w'ith a more or leas laevigatc medial line, and irregular laevigate 
Intelvals elsewhere; base slightly sinuate and impressed near middle 
ScuteUum triangular Ehfirn not much wider than prothorax at 
base, and four times as long, stiiato punitute, w*ith a sliort fuutel- 
lary, and nine other row's of huge, louml. closely placed puncturefl, 
liecoming smaller towards ujk'x ^ intervals smooth, except for a 
few' iregularly placed punctures of about the same size us those 
in striae, iiudeiside coarsely and sparsely punctate, except on 
apical segments of abdomen, fore tibiae swollen, posterior tibiae 
flattened and euived, posterior tarsi witli basal joint as long as the 
rest combined 

Dimenmom, —14-15 x 5 mm 

Habitat —r Yoile, North Australia 

Two speiimens examined, tlie type in the Brit Mus. coll., and 
a less perfect siiecinicn in the Maclea> Mus , Sjdney. It may lie 
recognised by the coloui, the somewhat vermiculate smooth spaces 
on tlie pronotuin, and the regular close punctures of elytral series, 
with nit id but sparsely punctate inteivals. H viftata^ Pasc., from 
the same region, differa in colour, in its pabcsccruv, closelv punctate 
pronotum, and el 3 dral intervals, and smaller senate punctures 

Hyhtenia jemorata^ n. sp. 

Elongate, ovate, nitid black, with sparse, short, brown pubescence, 
tarsi castaneous beneath, femora with apical two-thirds pale yellow. 
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UtadQQ%xut\j punctate, eyes of i almost contiguous, of 9 nearlj 
1 mm. apart, antennae long, Joint 3 much longer than 4, 4-11 
gradually diminishing in length, 9-11 more attenuate than preced¬ 
ing Prothoraoi subquadrate, conrex, sides nearly parallel, anterior 
angles rather squarely rounded and depressed, posterior angles 
(from abore), rectangular, base bisinuate and closely applied to the 
eljrtra, with basal border clearly raised, surface sparsely corered with 
irregularly placed large round punctures (larger and more thickly 
placed than in H tubhttvuy Macl.), wjth upright reddish hairs, 
medial depression distinct, though not uniform in extent or impres¬ 
sion, two large basal depressions. ScuteUum arcuate triangular, 
punctate. Elytra rather wider than prothorax at base, elon¬ 
gate, oborate, slightly widened beyond middle, finely striate, the 
striae showing some signs of seriate punctures only near base; the 
basal half showing an arrangement of series of large round punc¬ 
tures, arranged in rows of three, with smooth subreticulate inter¬ 
vals, towards the middle this reticulation becoming more transverse 
and irregular, on apical part the sculpture much finer, showing the 
simple striatiun more clearly. Sternum coarsely, abdomen mure 
finely punctate, fore and mid tibiae with lines of castaneous 
tofuentum on inside Legs simple, tibiae straight, posterior tarsi 
with basal Joint as long as the rest combined, tarsi with the usual 
lamellation 

J9»mennons.—16 x 6 mm 

Hahiiai. —Cooktown. North Queensland (H Hacker, C. French) 

A common North Queensland species, winch appears to have 
escaped notice, and found in most collections Twelve specimens 
examined. An ally of H Macl., but the sculpture is much 

coarser, and the leg coloration is constant Tlic sexual distinction 
seems confined to (a) distance between eyes, (2) apical segment of E 
showing the usual forceps Types in the author’s coll. 


Ilybrenia mtidior^ n. sp.. 

Elongate, parallel, nitid black, glabrous; palpi, antennae and tarsi 
pu^eoiiH, labrum with red citea. Htad^ epistoxna, sparsely punctate, 
forehead impunctate, eyes large and prominent, in i subcoutiguous 
(separated only by a narrow Carina), in i more distant; antennae 
long, joint 3 longer than 4, 4-11 gradually diminishing in length, 
9-11 more attenuate than the preceding. Protkoraor conrex, subquad- 
rate (3 x 3.7 mm ), apex and base feebly bisinuate, widest before the 
middle, sides well rounded and feebly sinuately narrowed behind, 
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anterior angles widely obtuse and deflexed, posterior uuglea (seen 
from above) rectangular, inai*gln8 raised tliioughout, the lateral 
margins not evident from above, disc gu^te smooth and impunotate^ 
with distinct but shallow medial depression throughout its length, 
a transversal basal depression and two small fuveae at base ueay 
the angles. ScuteUum longitudinally oval, impunctate 

Sintra considerably wider than prothorn r at base, and nearly 
four times as long, shoulders moderately pronounced, but rounded, 
sides parallel foi the greater part in both sexes, striate punctate 
with a short scutellary row, and nine other roas of large, deep, 
oval punctures, largei towards sides (except extreme lateral luw), 
smaller towards suture, and much smaller towards apex, striae 
deep, aulisulcate. the 4ih and 5th ending, but not connected, u]i 
apical declivity, inteivals convex and impunctate; posternum 
coarsely punctate, cpisterna with u few very large punctures, 
metasternum with a few large punctures ueai base; abdomen 
scarcely punctate. Legs long, simple, tarsi with usual lamcllation. 

Dim^ntiong ,—17 x D«rmn. 

Unhitaf —Otford, Goaford, Biilladelah (the author), Tambourine 
Mountain (A M. Lea and the authoi) 

A common species in New South Wales and South Queensland, 
showing relationship to H uitida, Blackb., and A, Iniicollu^ Macl., 
but distinguished fiom both by its impumtate pronotmn The 
senate punctuies are larger, and elytrnl striae deeper and wider 
than in H nitida^ though smaller and less pronounced than in //. 

Types in the author’s coll 


Nypaius, Clmmp. 

Nitid, metallic, flower haunting insects, with a short, wide pro¬ 
thorax, deeply canaliculate, and sometimes deeply foveated, de¬ 
scribed from Tasmania Both species occui in Mr Lea's fine coll 
There are also two specimens which cannot be distinguished from 
foveatui. Champ., except that the fuveae are w'anting or buIh 
obsolete The species varies in size from 6 to 9^ mm. long I have 
taken iV, aeneo-pireus^ Champ., in the Australian Alps, Vic (near 
St. Bernard’s Hospice). The two sp mu> be thus distinguished :— 

1 Elytral intervals with a single row of widely neparste punctures 

oeneo-pioetM. Chsmp 

t Elytra! intervals thickly punctate foveatiM, Champ 
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Ommatophopus, Maol. 

Clearly neparated from I/omotry$ii by the Hboit trnnnyerae pro- 
thorax, the ehort, thick, Rerrnted antennal jointn, and the thick 
clothing of upright hair, uh etated above, Blackburn's dcteiunination 
of A, ruffulom^ Bois., proves to l)e O. Mastergt^ Mncl , but tliere is 
too nmch doubt about a Boisdiivalian sp. to give it precedence 1 
have added an sp , ^’hich may lie distinguished as follou-g :— 

1 Elytra with sides and apex black, antennae and lags red 

Afodrrsj. Maci 
(P) A rugu/fisa, Bolsd 

3 Elytra oonooloroiis red, antennae, tibiae and apex of femora 

black atnpfi, n sp. 


Onimatophor^tM at ripen, u. sp. 

Ovat>e, red, upper surface and legs sparsely clad with long, 
upright \\hite hair, oral organs, antennae and legs black Uetid, 
eyes large, wcupying the greater part of aippei surface in front, 
and approximate in J more widely separate in 9, antennae, 
very short, joints :M0 suhtnangular, lUh ovate, 3 longer than 4, 
6-8 much widened, succeeding joints attenuated; forehead sparsely 
punctate Prothorax ahoit, transverse, sides straight behind, widelv 
rounded and deflected anteriorly, apex triincnle, base bisinuatt, 
margined, with tiansverse depicssion neni inaigin, posterior angles 
rectangulai, disc with spaise lound punctures, closei near sides, 
showing laevigate spaces near middle, medial husal fovea luige, 
without medial line Srntelhiw loiinded liehind Hlyira consider¬ 
ably widci timii piothorax at base, shoulders lather tumid and 
rounded, ovate olsivate, slightly widened liehmd middle m ? 
punctate-striutc, seriate punctures large, round and regular, inter-^ 
vhIb nearly flat, each with a single line of iriegularly placed punc- 
turea, smallei than those in striae, each liearing a long white hiiii 
rnderaide moderately punctate, legs simple, tibiae slniight, en¬ 
larged at apex, tarsi lamellate as usual, uiid finely pectinate. 

DimeunionM, — ^ 6,2 x 2.5 nmi,, 2 8x3 min, 

Uahifat, —Brisbane (H Hacker), Muswellbrook, N S W. (Dr E 
W. Ferguson), Tamworth (A M. Lea). 

Hix specimens examined, sliow the usual sex distinction in dis¬ 
tance between the ^yes. Tlie short transverse prothorax, pilose sur¬ 
face, stouter legs and antennae show it as an ally of 
Maol. Type in the Queensland Mus , 2 in the author’s coll. 
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Nooar, Biaokburn. 

1 9 Elytra itiflate punctata 

2 8 Intervnia flat, or nearly io 

li 5 Puncturea in etnac diatinctly larger than thoae of loterrals 
4 HioolorouB, elytra yellow or red with black marg.na 

ouatrabcua. Blackh 

6 Conoolorone, elytra pale red or yellow scrurtyrrun, W S Maci 

6 8 Puncturea in atriae acarcely larger than those on intervaU 

7 Siie larger, afaiMrtly and iparsely puhcucent, tibiae curved 

• cimt*rjnu. Mad 

8 Biac amaller, strongly pubeacent, tibiae ntraiglit 

depicMrMculiMi Mad 
urafii«. Mad 
tlrhihn, Blackb 
var Uitw* Blackb 

9 InteryaU convex and rugose, colour black n.sp. 

10 Elytra non-striate fliinpfe/. Blackb 

(hifelti aecurigera, W. S Mad (ty^pe in the Macleay Muh ), i« w 
Nocur, on ia also C cajivern. Mud 

C ovata^ Mad—The t>pe, in tjie Aiis .Nfna , ih in a buil condi* 
tion, and appears to have fallen into a gum Ixjttle Where the 
aeulpture can Iks seen it is almost ccrliiinly = iVoror /fe/^rrsBiusculitM^ 
Mad. 

f/. polUa, Mad , is a Sealftnmeriig und — N, harjHilntfffti, Klaekh 
The following frvmouyiny is my eondiiHion nftei a dose ex aim na¬ 
tion of co-types of BiHckburn’s species and Madeax types .— 

N, debUu, Blackb lat UJt. Blackb , var =A' drpreBBiusruhiB^ 

Mad. =,Y ovafm. Mad 

-V latus. Blackb., is larger than but sinullcr Hpocimeua 

occur amongst them, with slight individual differences I have been 
unable to find the constant difference of elytra! sculptuie noted by 
Blackburn (Trans. Roy Soo , South Aus , 1891, p 329) The fol¬ 
lowing species is undeserilied — 

n. sp 

Oval, black, subuitid glabrous, labium, tarsi and basal joints 
of antennae reddish. Hetui and pronofuw densely punctate, eyes 
rather close, in 9 wider npaitthan in iV. Bfcungrra, W S Mad , 
antennae stout, joints subtriangiilai, widened and angled in front. 
Prothorax widest at base, arcuateh* covergnig to apex, there about 
as wide as head, more elongate, and narrowed anteriorly than usual, 
front angles obsolete, posterior ac*iite, base hisiiiuate, with a small 
medial and two larger sublateral foveae. SmteUum triangular. 
Elytra os wide as prothorax at base, deeply striate punctate^ 
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ieriate punoturea large, round and regular, interrali conrex, finely 
and eloeely punctate, and rather coaraely tranireriely rugoie^ 
Undenide with iterniiin coarBel.y, abdomen finely punctate. 
Difnfn»ion$. —7.6 x 3 inm. 

Habitat .—Queensland 

I find two specimens l¥>th ^ in uiy collection, ahich differ 
markedly from the common (/fprengiuecului^ Mad., in the darker and 
stouter antennae, less conrex and more elongate prothorax, the 
strongly rugose and convex elytral intervals, with much larger 
seriate punctures, and almost hairless surface. Type in the author’s 
coll, 

Soaletomepus. Blaokb. 

Oiy§^ Champ. 

1 0 Body glabrous, tibiae unarmed 

2 5 Upper surface more or leu conoolorous, antennae ferruginous 

3 ^ With ventral segment deeply foveate. fore and mid tibiae 

dilated, eyea pale harpaloidei, Blackb 

4 ^ with ventr^ segment lightly impressed, tibiae not dilated, 

eyes black prortmtu, Blaokb 

(Otys) harpohnua. Champ 

•5 Elytra more deeply striate, intervals more clearly punctate than 

in 4 ipolleits, Champ 

6 Head, prothorax and antennae black, elytra and legs testaceous 

hioAor, n.sp. 

7 Body pilose, protibiae dentate, post tibiae dilated, sinuate and 

grooved tarmafus, Champ 

The species of this genus are very closely allied As stated above. 

S. proximui^ Blackb. =5. {oty$) karpaltnuB^ Champ, (fide H. K 

Blair). Having examined co-types of harpaloidea and proximua in 
the Blackburn collection, the only distinction I can make out 
clearly lies in the colour of the eyes, black in projnmua, pale in 
harpalouiei There is also a slight enlargement of the pro and 
ineta tibiae in the of harpaloidea; but I am not sure of 
having seen both sexes of proximua^ in which the tibiae of are 
simple, according to Blackburn, while Champion states of 0. hat- 
pdhnuM^ " anterior and intermediate tibiae sinuous within.” Ofjrt 
paUena was desci^bed from a single mutilated specimen. It is 
possiUe that the first four names in the above table are merely 
varietal forms of one widely distributed species. I have specimens 
of proximua, taken by myself near Sydney. A specimen taken also 
by me at Cottealoe (near Perth, W.A.) differs from all the above, 


1 Wp SBlM Ulmlrttd from d^to ri ptto n only 
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except arntatuu^ in it« strong pubescent clothing, but being much 
rautiUkted it id inadvisable to describe it It differs, moreover, (rcm 
armatua in its densely punctate upper surface 

Scaletointrus hicolor, n sp. 

Oblong, oval, convex, glabrous, nitid Head, prothorar, an¬ 
tennae and tarsi black, el^'trn and legs testaceous, iilidomen pireous. 
Head very finely and clost^Iv punctate, eyes nioderntely largo, not 
prominent, widely scpaiated, untcniiuc shoit mid stout, joints 4-11 
suct'cssively shorter tlnin preceding, and oval (KuhinoniU* form) 
I^rothora^ widest at base, somewhut narrowed and deflected towards 
apex, rounded on sides, anterior angle loiinded, posterior obtuse, 
disc minutely and closely punctate, ^Mtb indications of a depressed 
medial line. Stutrlium black, tiiangular Elytra of same width 
os prothorax at base, ovally loundod behind, very finely striate 
punctate, inteivaisflat and minutely punctate Underside densely 
and finely punctate Legs simple 
Dimemioni —4 x 2 (vix) inni 
Hah%tat. —North-West Australia (Matleay Mus.) 

Two specimens (types) in the Macleuj MuHeuni differ from the de- 
scrilied species markedly in colour, the moie narrowed prothorax, 
and the stouter antennae 

SImarus, Boidi, 

hmarnn, Haag , Hut 

1 3 Intervals of elytra regular and convex 

2 Form rather widely ovate, pustules on surface small 

OiHldtifroyir Haag 

3 Form elongate elliptic, pustules on surface coarse elonffafuA^ n sp 

4 Alternate intervals carinate, irregularly interrupted 

can'fiwtMs, Haag 

This genus consists of 0/rorrAy/icu^-like insects, with ovoid pro¬ 
thorax and elytra, the latter wider than the foiincr I have 
examined specimens of S, Goddeffray^^ Haag , from Peak Downs, 
Townsville, and other parts «f Queensland, of cartnai^ii^ Haag., 
from Port Darwin 

Sffr^arn9 n sp 

Elongate, elliptic, dark browm, thickly clad wdth short reddish 
bristles, oral organs and tarsi red, antennae fuscous Head and 
protborax closely granulosc, the sculpture (of head especially) often 
concealed by the hairy clothing Eyes large and widely separated, 
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clypeal depreation arcuate; antennae joint 3 lonfrer than 4, but leta 
than 4-5 combined, 4-11 BUcccBsircly ahorter than preceding, Jnintt 
3-7 narrowly obroniv, 15-11 nairowly ovate, the three apical joints 
finer tlian the rest. Prothonur biiUiouB, about an loug an wide, trun¬ 
cate at apex and haee, aidee well rounded, greatest width in front 
of middle, wider at base than at apex, margins and angles deflexed, 
all angles obtube, the poKtenor the more widely so, surface evenly 
convex wdtliout depressions or medial line. ScuitUmn triangular, 
rounded bidiind Kl^irn elongate aiul convex, two and a-quarter 
times as long as the prothorax, and of same width as prothorax at 
base, ellipticully widening without humeral angles, widest behind 
the middle; striate pmictote and pustulosc, with eight wide and 
rather deep atiiue. oontainiiig Kt^ries of large Kijiiarc punctures, the 
intervals wide, convex, ami thicklv stud<led witli rather large puH- 
tules, each lN>uniig a hIioH. upright bristle, underside puitulose, 
w'ith bristly clotliiiig niont evident on sternum and sides of abdomen. 
Legs moderately long, the feiiioia finely pustulose, tibiae and tarsi 
with strong fiinge of eavlaiii^oiis hair, ]>osterior tarsi with basal 
joint as long as the rent together, the four anterior feet with two 
penultimate joints lamellate, the posterioi with one lamella. 

—11-12 x 4-4 5 mm. 

lliihiitii —Cue, West AustraliH (H. W Brown), Nicol Bay (W. 
Dii1)Oula\). Uoeluiine (Mr Lea’s coll ) 

Six Rpecimens exuniined, show' verv slight sexual distinctions, 
and evidentl\ diflei fioin N Hang , in the more elon¬ 

gate form, much nioie convex (Riihcarinatc) elvtral intervals, coarser 
and more cloRc post illation of surface, with denser hairy clothing. 
From iSi. carnmhin, Haag., it diffeis more widely in its much nar- 
lower form, as alsf> in its iinintei rupted intervals. 

Types in the author’M coll 


♦ Metistete, Pnsc 
Hang 

1 5 Elytra obovate m ? nwre or less ovate in $ 

3 Surface subdepresRed, prothorax densely rugose punctate and 

mbopaqne Kewnt 

3 S Surface convex 

4 Frothorax closely punctate (scarcely rugose) and nltid 

omop/i/oidM. Hope 
fdmelQide»j Blackb. (neo Hops) 
(Lisa) stnvuloru, Baag 

6 Prothorax with round irregularly and not closely placed pune- 

tnne pundipennu. Mac? 
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6 Prothorax impnnctaU rhentnu«, a >p- 

7 13 f^ytra elongato orate 

8 n Elytra] interrals little raiaed 

9 Frothorax deneely ragoee punctate, fore tibiae dentate 

armaia, njip. 

10 Frothorax obaoletely. but frequently, punctate, tibiae unarmed 

Itnou^ntfa, Blaokb 

11 Frothorax eparfiely and anbobeoletely punctate Lindi, Blaokb 

li Elytral interrala ccetiform confaiipenntB, Champ 

(!) The Hfieciea di'tciiiiiiieil hy Bliukhiiiii nn ptmeloidm^ Hope, and 
fully desenlied hy him (Fiw Linn. Sik . X S \VaU*n, 1888, p 14/16) 
has been definitelj dotei tiiineil hy Mi Hlair hh M (Allecula) 
omopkoK/rft, Hope , nhile .V gthhicoUiH^ Newm (wliieh Paecoe 
named an the type of the f^eniiK), ih not iioiiyiiioiiH with that Bpeciea. 
M omophlotdeg^ Ho]K^ In eoinnioii in »SiMith A«h , N W Victoria, 
weateiii partn of N S Walt^ti, and S4)nt1i (jiieenMlaiid, while the 
ptbhicollis, Neain., ih found near Sydney, the Blue Mountuina, and 
otliei parts of Nea Soiitli Walea From identified aptxumenB in the 
BritiHli MutKunii, the eliiHivc ^eiiua Lnn hae been tiacked down, a* 
a synonym TIiuh M. (Allecula) nmophlottlfB, Hopc = /nmf/m//rB. 
Blackl) (nee Hopi*)-'= BiPtQid/irnt, Haag 

Allrrul^t puhcffjpftniiH, Matl —An examination of the tvpe of this 
in the Auk. Mub. mIiomb it to lie ileaih a MrfiBfetr, while there la 
little doubt but that A (*hteloif/rH. Newin , plated in tbiH genus bv 
Borehmaiin, ib a Hoiiioti\Rifl = // fmtrijtrtatu*. Bless —etc (vide 
infra) The d is winged 

A p^metoidfs, Hope, ih almost certainly the nist'ct dcHcribed by 
Blackburn aH HomotryHiB //riwcr;w, which ib, in tlie author’s opinion, 
a true Hybieiiia, and has l>t*en dealt with alwive as Hyhrema pinie- 
/o/V/r#, Hope 

MrttHteff anpwfa, n np 

Elongate, suhpai'allel, iiitid hiownish-black. with niodciate cloth¬ 
ing of short, upright rtMldish hflii. labruni, palpi and tarsi red, 
antennae and tibiae darker red Urad and ptonotitm closely rugiwo 
punctate, the head and uiitei lor part of proiiotum longitudinally 
rugose, the Imtial part of pionotumclosely and lather coaraely punc¬ 
tate. Eyes large, pioiiiinent and separated br a distance equal hr 
the diameter of one. antennae wanting bevond the fifth joint, joint 
•1 misiderably longer than 4. Prnthorn^. bulbous, with sidea and 
angles deflexed, as long as wide, about as wide at base as at apex, 
widest in fnmt of middle, anterior angles nideU rounded, posterior 

1 SpKH««ankiM«n iofheMithor 

S 
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angles obtuse, sides Hell rounded, without any tncdinl line or fovcae. 
ScutfUnm widely triangular. Eltffm wider tlian prutLurnz at base, 
subparallel and subcylindric on basal two-thirds 3 punctate stiiate 
with about ten rows, besides a short seutellary row of rather large, 
deep, rectangular punctures, separated by subcaneellate ridges, tlio 
two lateral rows less distinct and nut iinpiesscil lu striae^ intervals 
convex, with a single row id punctiforin nripressions on each 
Prosternuin with very coarse punctures, rest of undersurface rather 
strongly and sparsely punctate, anal forceps strongly protruding 
(evident from above), rcddisli in colour Legs long, front and middle 
femora angulately swollen and tomciitose within, front tibiae witli 
large triangular tooth on the inside at tlie middle, bind tibiae flat¬ 
tened on the inside and very sinuous, postciior tarsi w'ith ImKal 
joint as long us the lest comhinetl Tuihi bilanicllutc on the four 
anterior feet, uiiilamellatc on the posteiim 

Dwietuiona ,—13 5x4 mm 

Hnhitai —Cue, West Australia (H W Brown), Kalgoorlie (F H 
Duboulay) 

Two male specimens in my coll, might possibly lie the male of V. 
incognita^ Blaokb , but tlie words, “ prothoiace obsolete, crebre et 
Hubtilius punctatis,” and of the elytra “ puncturis in striis*' (his 
leviter inipressis), interstitiis siihplanis/’ are inconsistent w'ith 
tliis view The strong tibial and femoral dun alters (and certainly 
tlie anal forceps) are probably sexual. Type in the author’s coll 


Mriiatetf fheninua, n. sp 

i ovate, ? olmvate, very nitid ebony biiwk, glulTmus, palpi 
and antennae piceous red lirad^ witb tine, shallow punctures on 
vpistoina and neck, generally smooth hetwet‘ii eyes (in one ex , also 
punctate tlieie), labrum showdiig yellow membrane at base and red 
cilia at apex, arcuate clypori's^ure well marked, eyes large, equally 
distant in both sexes (about half diameter of one eye), antennae of 
niodeiate length, joint 1 very tumid, 3 lunger than four, 4-11 of 
nearly etpiul length, 5^-11 attenuated Ptoihotm convex, and 
strongly tiansveise (about 2x3 mm), apex and base of about 
equal width, slightly arcuate at apex, front angles wide, deflexed. 
and H little advanced, sides widely rounded, widest at middle, 
slightly sinuate before the siibrectangiilar (subacute as seen from 
above), posterior angles, base Insinuate, with'rather thick margin, 
lateral margins not evident fioin above, apical margin very fine, 
disc very t'onvex, quite smooth and mirror-like, a shallow basal 
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medial and two tranurerBe dopreBmona near hind angles. Scutel- 
iiun wide, rounded behind, amooth. 

Elytra cunaiderably wider than prothoras at Imae, and about 
four times as long (about 9x4 8), convex ati lute-punctate, with a 
short Bcuteilarj, and nine other roas of large oval puncturea, 
rapidly becoming smaller on apical half, and almost coiiceule<l in 
etriae on declivity; striae aubauleate on basal half, narrow on 
apical, epipleurae with a single row of large punctures. Proater- 
nuni with large round punctures, apex of mesosternuin, and the 
episterna coarsely punctate, abdomen finely stnolate. submentum 
with large yellow patch at base, legs stout and moderately long, 
mid and hind tibiuc ctiived, ^ with short, lliiek anal forceps. 
DimenBiotn —11-1.3 x 4-6 mm 

Ilahitaf. —Mt Barker and Swan R. (A M. Lea), Cleve, S A 
<S A Mur ), W A. (H Brown) 

Four specimens, two of each sex, examined The species la very 
distinct from the combination of very nit id impunctate prothorax 
and the very coarse and characteristic punctiiration of the basal 
half of elytra, suggesting some of the species of Hyf)atiJaT 

Type 9 in the author’s coll , ? in Mr A M Lea’s coll 


Melaps, Caifc 

7 OitcinUtoy Borch 

1 Elytra imgalarlj punctate 

*2 8 Elytra strjate punctata 

3 7 Glabrous 

4 Intervals of elytra flat 

6 7 Intervals of elytra convex 

6 Seriate punctures coarse and distant 

7 Seriate plmctures small and close 

5 Pilose 


cUtelotdfM, Oart 


vidoriof, n sp. 

puncfutai, n sp 
tconraro. Borch 
pdosus. n.sp. 


Mela pa victortar^ n sp 

Ovate, convex, nitid black, glabrous, cpistuma, oral organs, 
antennae and underside red //en/f and pronofinn with rathei 
•close, fine, sliallow* punctures, eves (from above) round and widely 
separated, head rather short and wide, epistoiiial suture wide and 
nearly straight, antennae moderately long, joint 2 more than half 
os long as 1, 3 scarcely longer than 4. and rather wide, 4-10 suh 
«qual, slightly enlarged at apex, 11 as long as 10, ovate. Prothorar 
oonvex, longer than wide, subtruncate, and equally wide at apex 


1 Bps oU s dttonnliMd onlj bj dMcrlption. 
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and base, anterior angles deflexed and rounded, deflezed side*, 
(seen from above), subparallel, witli anterior slightlj rounded (seen 
sideways), the sides appear well rounded in the middle, posterior 
angles (from above) sharply rectangular; disc evenly, closely, not 
deeply, punctate, a narrow basal margin perceptible, without 
medial line or basal depression, two small trausvorse foveae near 
hiiid angles. ScufeUinn tranBvei*8e, oval 

Klytra convex, ovate, of same width as prothorax at base, and’ 
about three times as long, scarcely widened behind, sides deflezed 
and without clearly defiiierl epijileurae, finely striate-punctate, 
the senate punctures round and regular, in the sutural striae close, 
ill others more distant, the striae only \vcll marked near sutuie anrl 
sides, intervals flat, with a few sparse punctures of the same sizo 
ns those in striae Procozae narrowly separated by raised part of 
piohterniim, Hternum toarsoly, abdomen finely punctate striolatc,. 
prmtei'ior intercozal process widely arcuate triangular, abdomen 
and legs thickly clotliod with red liair, femora tumid, tibiae 
straight, slightly enlarged at apex, anal segment of abdomen show¬ 
ing short curved forceps ? wanting 

DimemiovB —6 x ^1 mm 

Unhitai, —Victorian Alps (Blackburn coll , South Aus. Mus.). 

A single dP specimen shows a close affinity to M 
(’art , from Kosciusko, from which it is distinguished by its more 
nariow, cylindric form, and its definite but fine striations of the- 
elytra. 

T\pe in South Aus Mus 

Mflnps punctafm^ n. sp. 

Biovate (prothorax and elytra separately ovate), convex, glabrous,, 
suhiiitid black, antennae and legs reddish, palpi and tarsi paler 
red Head and pronotuni finely and very densely punctate, episto- 
mal suture straight, short alM'lightly impressed, eyes nearly round 
and aidelv separated, maxillary palpi, last joint triangular, labial 
aitli lost joint spherical, mandibles bifid at apex, anfcnnac moder- 
utcl} long, rather stout, 3-11 successively sliorter and thicker, 
apical joints piriform, 11th oval Prothorax longer than wide, 
base and apex of equal width, subtruncato at both, base evidently 
margincHl, lateral margins not evident from above, sides evenly 
rounded, anterior angles rounded and deflezed, posterior obtuse; 
base with s^all medial and two shallow lateral depressions; disc 
evenly, closely punctate without medial line. SeuttUum transverse, 
oval and convex. Elytra of same width as prothorax at base, amf 
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4 il>out twice HI long, widest slightly l)elund middle, tapering iit 
^pex; punctate-8triat«, with a short scutellHr} low of uljout three 
punctures, and nine otlier rows of large, deep, oval punctures con¬ 
nected by (rather than lying in) striae, the tao sutuiHl striae sub- 
MilcQte, intervals subconvex, quite smooth and inipiinctate, the 
punctures smaller, and striae more marked at apex Tibiae, espe- 
-cially posterior, strongly curved, underside verA <.(misely punctate 
oil sternum, finely striolate on alKloiuen, postenor tuisi, with basal 
joint as long as lest (oinbiued, with a single hiinina im the penulti- 
niKte joint, and two (ui each of the foin anteiioi feet 
Dimentaofts, —(i-H z 2-2 5 niiu 

Hatntat —Wolgon Valley. Blue M(»untiuns, N.S AV (the autlior 
-and V Deane) 

iSpecimens taken on giound tinder stones, can l)e readily distiO' 
giiished from allies hy large, deep pniietiiies of elytral wei ies. T\])eH 
in the author’s coll. 


Mfloptt piloHUH^ 11 sp 

Sliortly <ivute, coppeiy or biow^nish-bluck, nitid, iippci suifuco 
rather thickly coveted with long, iipnght reddish hair, oial oigans, 
antennae and legs red (in one ex legs teHtace<niR, with knees ohfuN- 
eate), underside darker red Hrw! slioit and wide, lathei cIoklIi 
and deeply punctate, epistoiiial suture Htiuiglit and dc^'p, eyes 
(from above) round, siiiullei than in 1/ widel} sepai ated , 

antennae slender, joint 1 very shoit, 2 neaily as long as 1, 3 twue 
as long UN 1, *M1 siiUH]ual and liueute, maxillaiy palpi with last 
joint triangulai, apical side longest, rrothonix eonvex, suliqiind 
lute, sides less deflexed than in tlie otlier spc*cies, wider than long, 
subtruiicHte and of e<iuiil width at apex and base, widest in fiont of 
middle, sides u little rounded, more stKuiglv iintcnoily, very 
gradually pimteiiorly, anterioi angles deAexed, hut evident and 
oljtuse, posterior cdituse. dise rather coaisely and not veiA eloselv 
punctate, a long haii spiinging from each puncture, two sniall 
lateral basal foveae, narrow basal margin perc'cptilile ScatfUnm 
transverse, oval, raised. Elytra verv sliglitly wider than protlioiax 
-at base, convex, oval, a little wideneii behind middle, strongly 
striate punctate, the stiiae deeply marked throughout, seriate pnno' 
tures loiind, deep, uvular and close, intervals nearly flat, each 
with a single line of punctures, smaller and more distant than 
those iu striae; sternum coaisely, abdomen more finely punctate, 
a fine hair springing from each I^iegs strongly pilose, tihine straight, 
tarsi as in M. vtctoriae. 
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H. /. Cartel*: 


l)ljneii»ion$ —7 x 3 uun 

Habitat, —Bridgetown, W.A. (the author), Champion Bay (Dubou- 
la\, Brit Mus ), Port Augiuta, SA (Brit Mub ), Port Lincoln, 
S A, (A M Lea), ArdroBsaii, S.A. (T G Tcppcr) 

Five Bpocimeua examined I have been unable to aee any Mxual 
diHtinctionH, though I lielieve one specimen at least to be male The 
species is clearly distinguished by its shorter, wider prothorax, and 
strongly pilose surface Type in the author's coll. 


Notootstela, n gen 

Body ovate, elliptic, convex, piothorax cordate, elytra without 
well-defined epipleurue, aptoroiiH; mandibles bifid at apex, meiitum 
very transverse, upper edge fnintlv three-sided, aitli slightly convex 
middle lines, maxillary palpi, with last joint widely triangular, 
with tlie apex us long us the othci joints combined, labial palpi 
^\ith last joint siibclavatc (sub pi ad rate, with roiindefl ungles), elytra 
with HctifcKUiH pustules on tlie intervals, foro and mid tibiae den¬ 
tate in iKith sexes, posterior tibiae of enlarged, laminated and 
hollowed as in Alcmeonig; rest as in mrlofui 

NotoctHfela tihuilm^ n sp 

Ovate, glabrous, head and prothorax Buix>paque black, elytra nitid 
metallic black, underside pitchy red, oral organs, antennae and legs 
led. llfail moderately elongate, epistoma truncate in front with 
icctangiilar angles, closely and stioiigly punctate and limited liehind 
by deep, straight suture, foiehead densely Hubconfliiently punctate 
and a little rugose, eyes (fiom above), round and widely sc^parated. 
antennae rather long, setiferous, joint 2 half as long as 1, 3 con¬ 
siderably longer than 4, 4-11 successively and gradually diminish¬ 
ing ill length, the apical tinee slightly utteiiualud Vrothorar sub- 
cordate and convex, widest in front of middle, apex truncate, and 
alxnit ns wide as the feeblv arcuate base, very finely margined at 
apex, more widely m at base, side margins not evident from 
above, anterior angles defined and obtuse, sides rounded anteriorly, 
slightiv sinuately narrowed before the (from above) subrectaugular 
posterior angles, disc densely, subrugoselv punctate as on forehead, 
with a few sparse short hairs, without medial line or distinct 
fovene Scutellum transverse and convex Elytra convex and 
narrowdy ovate, of same wudth as prothorax at base, shoulders 
distinct, finely striate punctate, punctures in striae small, round 
and closely placed, intervals with general surface flat, the 3rd, 5th 
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And 7tL, uith I'Atlier luige coijicul tubojclcx placed A\idely apart, 
each leaniig h hIiuiI, uptight hair, a few inegular BiuAller 
tulieieleH at apex uutHide the 7th iliteiyal Steinuin finely punctate, 
abdomen almost Biiiuoth, nr veiy tiiiely stiiolate Legs loug, femora 
tiunid. furo and mid tibiae with sharp tooth on the inside at 
iruddle, all tibiae curved and somcivliat flattened, posteiior tibiae 
of enlarged, flattened and holli»wed (as in AlcnifoiuH, but more 
so) Taisi bilamellate on four anteiioi, iiuilumellatc on posterior 
feet 

JJimntsionn —9 x 2 8 uiin 

(Jafnhit —Perth (II Gik»« and the authoi), Champion Bay 
(l)nbuulay, Brit Mus. toll ). 

Thiee spec^iineuH examined, all appaientlv of whuh one was 
taken by the author in u lotten " tiuiik at South Perth 

Tlie Biitish Museum si>eiiineti ih appuieiitlv immature, and reddish- 
hn*uii in colour, but U*ing glued to u catd I hare not examined 
the last segment of abtloinen, the othei two show the distimt for- 
cipitul process The spc^eial elongate elliptic form, sculpture and 
tihial ehuraiteis seem sutheieiit to sepaiate tins and the succch.*!!- 
•gii BpcM-ieH geiieiallc from MehtpM Tjpe in the iiutlioi's eoll 

XofortHftlff n K]) 

Ve!\ similar to the pitieding in bum, hut diffeiiug esRenliulIv 
in file following —Klvtia re<ldiNh-hrown, uppei suiface and Ic*gs 
thickly (lothed with long, upright led hairs, Khtra with all 
Intelrals more closely studded with sinallei, less raised setiferous 
pustules. tlu‘se moie elevated towards apex. Tihial ehaiacteis veiy 
mucli as in tihiahn^ but less accentuated, espin-inlly in tlie pos* 
tei i(»r tibia I c hiii net eis Best as in X tthmlm 
iJimeuntonH - 7 f)-!! x 2 5-2 8 mm 

linbtfal —Shark Bua (lllaikbuiii uill , South Aus Mus ). Hoe 
huek Bav (Melbourne Mus). HeimaniiHburg, Cent Aus (H J 
Hillier, Hilt Mus. eoli ) 

Tillce spec linens exiuiiiued, 2 the 3id HpeC'imen (Brit Mus 
eoll ), shows a small tooth on tlie fore and mid tihiiie, hut is without 
the ciilaigement of “ hollow'iug out ” of the posterior tibiae Tla* 
diffeieuees belwivn tins sp and S ikhiah^ aie constant, and t»»o 
distinctive to allow it to Iw tiented us a vai Type S m fkiuth 
Aus. Mus , S in Bi it Mus 
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H, /. Gamier: Australian CUtdidae. 


EXPLANATION OF PLATE. 

Fig. 1.— Foroioulate aiial appendage of ntiidOj Hlaokk ^ (ditwected). 

2. —Penis of H, niiida, Blackb. (dissected). 

3. —5th abdominMl segt., showing appendages, etc , of H. ci^tchideH, 

Newm. 

4. —5th ahdominal segt, showing Appendages, etc., of //. F. 

5. —6th abdomiiial segt., showing appendriges, etc, of flybr^mn If, 

rugieollm, ii. sp. 

6. —5th abdominal segt, showing appeiidiiges, etc., of i/ rilleUa^ 

Pasc. 

7. —6tli alnloininal segt., showing nppeiuhiges, etc , of I/, /emorntn^ 

n. sp 

8. —5tli alaloinina] segt, sliowing appenditges, elc., of 

omtyphloxdes^ Hope. 

Text'ligure of Notocistcla tibialis, ii. gen. and up. 






[Fttoc Rot. Hoc. Victoria 28 S ), Tart I., inj6.] 


Aiit. III. —Nitten on certuin npecies of PUro%b^is 
By n. H. riOGERB, M.A , M.D 
(With Plate« VII.-IX.) 

[Ktiul Miuvh lltli, I 9 irij 

It Lor Ijt'ei) tliiit IxitiiiiiHtH in YKtiMia and 

South Auhtialia when lefenin^ to the niihid l^trrontyli^ cnrullaia, 
Br , w’erc dealin^r with tw<i veiv dUtinet HptvieM of the genuH 

In South AuMtralia the luiine Iiiih uiwuya lieen iipplie<l to tlie plant 
known in Vidoiin an VffrontMafhthhtm, F vM Tliia detei- 
iiiintttioii had tlie Hiinction of Tate. and. an I peiaonnlly leinVnilK'i, 
of Baron von Muellei nlao Tliia im a plant of Htunlv hahit, ladieal 
leaven very lar>;e and fronerallv emwded, dow'ers puLeseent witli ihai- 
uctcriatie ehm^olnte nniikin^'-i and iinuhIIv wither doekeil HupiilN 
In Vietoiift the name iH letained for a [dant of veiy diffeient 
appearance, a aleudei plant, whoKc leaves aie not paiticulaily 
luign and not uowded at the hahe, wdioHi* Howeia aie plubiotiH and 
green without any blown iiiaikitigM. and wliowe w^pals have long 
•eaudfte 

Il^fereiite to the National TIeihailuiii in \ ictoiia showa that the 
Baion laid tlie opinion for very inanv vcuih that the plant WMth the 
blown fai'ings was the tnie P cnrnUnta, Hi One of his eailii'st 
RpeciineiiH (1848) from St Vineent'a Ttiilf, South Auatnilin. is 
nnukfd “ racoUafo, vai and nnotliei hcaiing a much later 
4late (1882) fioni Mt. Loftv, S A., is marked *'/^ cucuUatn '* 
What (Hiistd ])iin to diaiige Iuh views in tliis niattei ih not dear, 
uuIghb It wuH tlie leceipt of very stiiking Hpeiumeus, almost a foot 
high, collated by Mi Maikihhiii in King*s Island in 1888. 

He publiahed Ins dmuiption of l\ Mackibhuu in the Victorian 
Natiirnhst in 18!)2 (vol JX , p 93) 

Tlie inadequacy of mere verbal description and tlie great advan¬ 
tage of iIIuHtrations beennies evident on refei^uite to Brnwn*h 
on'ginal dc^'iiption of Ids spiH.des (Prod 327), and that of Bentliaiii 
{FI. Aust , VI , 3i>7). Making the usual nllrowiiiecs for vanatioiiN, 
geographical and ntheiwise, these descriptioiiH «Tve almost equally 
well for the South Australian P eucullata^ or for the very dissimilar 
Victorian plant known by the same name 
In order to correct this anomaly an applieation was made to Kew 
(England) for typical specimens of the true plant Tliis has afloided 
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nio the opportunity of examining nine Hpec^iniens from tlie lliHtker 
Herbarium The sheet contained oidinaiy-Bized and d^^nrfod 
plaiitH collected by K C Gunn (Hooker's collector) at (hrcular 
Head, Tasmania, in 183G They arc unquestionably identical 
with the plant known as P cucuUata^ Ur , in this State und P, Mac- 
kihhini, Fr.M , in Victoria Quite lecently Di llendlo, of the 
British Miiseuni, supplied me with a photograph (and some notes) 
of the type siiecinien in that Herbarium This confirms the opinion 
I had previously formed that Brown's species and P, Mackthbints 
F V M., are one and the same. The type cornea from Port Dalrymple 
in Northern Tasmania. 

The identity of Brown's species Itaving thus been eatabliahed, it 
becomes necessary to give a description and a new name to the 
plant which has usurped its place in Victoria With the fate of this 
plant, LH also involved that of another orchni, which has hitherto 
ranked as one of its varieties, hut which, I feel satisfied, is entitled 
to full specific rank. These will be described as P. fttlrata and P. 
alpnm respectively 

It would seem appropriate hero to say also a word regarding tho 
plant known as P. furcafa^ Lindl , w^hich has l)een recorded from 
Victoria, Tasmania, and South Australia Its rank has been 
questioned by F von Mueller and also by Benthani Lindley’s 
specimens came from U. C Gunil's collection (Tasmania); so also did 
Hooker's (FI Tasmania, II , 20). A careful analysis of plants from 
the same c^dlection has enabled nic to supply tho accompanying 
illustiation of P furrafa, which, togcthei with tho incidental rc- 
inaiks on the differential diagnosis Ixytween this and the two new- 
spcvies, will servo to support Lindlev’s new' that it is entitled to 
specific rank. 

Tile illustratioiiH of P fnreafa, P fnlcnta and P. alpina arc from 
hei barium spetniuens That of P cundlafa is from the living plant. 


PtcroMfphn falrrtfa, sp nov 

Plant varying in height, usually five to nine inches Basal leaves 
present, seldom strictly rosulntc. ovate-lanceolate or ohlong- 
lancenlatC; sessile, oi almost so, 7-9 nerved; rarely exceeding 
1^ inches Stem slender, glabrous; bracts 2 to 3, lanceolate, shcath- 
ing, upper one ii^ally some little distance below tho ovary and 
rarely including it Flower solitary, glabrous, very large (often 
2 inches from top of ovary to tip of galea), green; galea erect, very 
acuminate, sickle-shaped; conjoinen] sepals cuneato at the base. 
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im'ludinjf ratlier r wide (linuB of 70-80 deg., produced into long 
fllaiiicntoufi caudfte iilnumt LMjuat in length to the <1oiHal iiepal. 
Ijnl)elluni eoiiHiderably longer than column, curved forward in lU 
difltfll fourth so as to protrude through tlie sinuH of conjoinecl 
aepals^ rather blunt, lanceo-spathulate ^ traversed throughout its 
upper surface by a longitudinal ridge very prominent in its anterior 
half, with n corresponding groove on lower surface of the lamina, 
upper surface of lamina convex on transverse section; appendage 
dciiHely penicillate Column about } as long as laliellinn, winga 
hatchet-shaped, upper lobe toothed and ciliated, lower lobe obtupc 
and ciliated Stigma rather narrow, oblong-lanccolate, point 
upwards, lower end rounded. Tho following table shows the chief 
points of distinction between this plant and P, cncnllata^ Br ■— 



P fikuta 

1* rucullAts 

Plant 

• 5-9 Indies, slender 

2-10 inches,stout, often dwarfed 

llasHl leaves 

- Not crowded, not iiii- - 

Generally crowded ; oflen 8-34 


usually large , rai'ely 

Inrhes, general ly wider and 


fzceeding !( iiich<*8 

blunter thsn in P taJUioJta 

jii*acts 

• Ovary rarely included - 

Ovary usually included iu up¬ 


111 iipixir hrtM't 

per bract, largor, wider und 
moie leaf-like ihan in P, 
faUiiia 

Flower 

- Very Inige, often 2 ms 

Not exceeding 11 inches (wiLli- 


(without oTary), gla- 

out ovary), pubescent. gen¬ 


broiiH, green and 

erally green dorsal eopalwith 


white 

cliocolate petals, labellum 
and lateral sepals 

Galea 

- Produced inioloDg point 

Atute oi ihortly aouniiimto 

Goiijd SciMilri 

- Lobes tajKiring into filii- - 

Lobes tapering into sboi t, sharp 


inentoiiB antennae, 
sinus 7o‘'-HO® 

poinU, siniiit 85*'-40'' 

liiibi^Uuiu 

- IianiH'O-spathuliite 

Oblong - elliptical or nnrrow- 
ellipiical 

Oolnnm 

- Miiob shorter than laliel- - 
Inm 

Qnite hs long as laholhim. 

Stigmu 

- Narrow, long, oblong- - 

Broad, short', ovat4>-lnnoeo1ate 


lanceolate 

or elliptical 

Timeofflowor- 

ing 

- Octolier and November - 

August and Hepteinber 


I have seen specimens of this plant from the following Victorian 
localities :— 

Upper Yarra (Chai. Walter) 

Orbost (E. E. Pescott). 
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DandenoDg Creek, near Oakleigk (C. French, jUn.) 

Near Dandeuoug Ranges (C French, jim , 1890), 

In addition to these localities, Mr. C French, jun., has recorded 
the following :— ^ 

Sandringham, CheUenhani, Mordialloc, Prankston, Beaconsfield. 
It has not been recorded in South Australia, but it is said to occur 
in Tasmania. 

Ptfrotf^ln alpitia^ sp nov. 

Plant glabrous, slender, often rery tall, rarying in height from 
7 to 19 inches No ladicnl rosette; leaves, leaf-like bracts or bracts 
generally 5, more rarely 4, of Tarying sise and Hlmpc, usunllv 
lanceolate, ovate-lanceolate or oblong-lanceolate, clasping at the 
hase, tlie larger ones sometimes attaining a length of 3 inches, tho 
lowest often represented by a mere si'ale-like bract, hut sometimes 
leaf-like and large, though not exceeding tlie one irninediAtely ul)ove 
it in sixe, the second and third from the base of the stem usually 
the largest, occasionally nearly all equal Flower single, erect, 
glabrous, green, large, inch (not including tho ovar}), galea 
gradually cnived foiwaid almve tlie anther, not produced into a 
fine point, but rather blunt; conjoined sepals narrowly cniicate at 
the base, including a sinus of about 100 deg., lolies produced into 
filiform points embracing the galea, and alsiut ns long oi sliglitlv 
longer than dorsal Hopul Labellum Hucui-Inuccolate, cuivtMl foi- 
uard at the tip, rather blunt ^ lamina of nearly tH|unl breadth until 
the bend, tapering towards the tip, under surface of lamina convex 
in transverse section, traversed thioughout its length by a well- 
itinrked inesinl raised line, concave lielow with groove toriespond- 
ing to raised line; appendaffle rather densely peiiicillatc rollunn 
rather shorter than laliellum, anther oblique; upper loU'S of wings 
tf»othed; lower lobes rather narrow', blunt, ciliated Stigma promi¬ 
nent, w'ide, ovate-lanceolate w'ltli tlie point upwards 

Tlie shape of the flower is very similai tu that of P mrfa, Br , 
hut in no other respect^doea it resemble tliat spevies Tlie differen¬ 
tial diagnosis betwe^|^\ alpinn^ P. falmtn and P. farrata^ Lindl.* 
Is shown in the following table:— 



Present, senile or sabseuile Pieecmt, peti 


Nntai on eet'tain epecin of Pterontylia. 
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I have examined iipecinienB of this plant from the following Vic¬ 
torian localities:— 

Summit of Mt, Dnndeijong (C French, jun.). 

Watts River, Healesville(C. French, jun., and E, E. Pescott) 
Pernshawe (C. Frencli, jun ). 

Condah (F. M. Reader). 

1 believe that we owe tlie discovery of this orchid to Mr. C. French, 
jun. 


EXPLANATION OF PLATES. 

Platk VII 

lHero$iyl%$ cucxMnta^ Br, 

The plant is ahown natural size. 

1. Column from the side, x 2. 

2. Three-quarter view lalwlium, showing longitudinal raised line 

and appendage x 2. 

3. Labellum, showing the upper surface of the lamina x 2. 

4 The stigma, x 2. 

fi. The conjoined sepals (natural size), showing the narrow sinus. 
The drawings are from the living plant 

Platk VTH. 

r\fTo%iyU% fureata, Lindl 
The plant is shown natural size 

1. Threc-qiiartcr view laliellum, showing longitudinal raised lino 

and very long basal appendage x 2 

2. Labelluin, showing upper aurfiice of lamina and upturned 

margins, longitudinal raised line and appendage. x2 
9, Labellum, showing low'er surface of lauiiua with longitudinal 
groove corresponding to the raised line on upper sur¬ 
face X 2. 

4. Column from the side V 2 
The narrow stigma, x 

The drawings are fiom herbarium specimens 

Plate IX. 

Pteroit^hg falrata and P. alpina. 

The plants are shown natural size. 



P cucullata K 1U 












P furcata I nil 
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P. faleata 


(All iintanJ ulu). 


P. alpina. 












in} certain speciee of Ptrrofiti^iis. 
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P, fnleata, 

1. Lal^Uum from the side, shoeing laiscd longitudinal line on 
upper surface of lamina and basal appendage Seen in this 
position the labellum is markedly falcate in shape. Tlie 
drawing is natural size. 

i2 Labellum from top. The narrow base and raised line on uppei 
surface of the lamina are shown, but not the tip, owing to its 
curvature Di awing natural size. 

3 Lalielluin from below, showing groove corresponding to the raiRcd 
line. Natural size. 

4. Column from side Natural size. 

5. Stigma, rather long and narrow. Enlarged. Drawings from 

lierbariuni specimens 


P. alpinn, 

1. Labellum from the side, show'ing the raised longitudinal line 
oil uppei suiface, and basal appendage, x 2. 

2 Labellum from above. Owing to the curvature the free tip of 
lahellum is not seen in this view, but the laiaed line and the 
appendage arc Ixith shown, x 2. 

3. Labellum from below, slioiiing tlie lower surface with groove 

corresponding to the raised line, x 2. 

4. Column from the side x 2 

6 Front view of the short and rather wide stigma x 2. 

The drawings are from herbarium specimens 
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Aht. IV.— Ofiijlffgioal Notes Ni^ihe^n Tetrilof^y^ Austi'tdia^' 

Bt K. J. DUNN, 

(With PlatM X. uid XL). 

[Bead June lOih, 1915] 

Kenvorkablt Stdimentation. 

T)i« accompanyiug plate is a faithful repreaentation, natural 
■ize, u( the surface of a two-inch core obtained in boring for coal 
in No 1 Bore, Borroloola, McArthur Kiver, at a depth of 
feet from the surface, in sedimentary rocks, considered by Dr 
Jensen. (h>vernnient Geologist, as of Carboniferous age. and known 
as the Rukalara Beds. 

In the plate the white portion represents very fine white siliceous 
sand, now altered to quartsite^ the dark portions represent black 
to dark grey shales that were originally deposited as mud or silt 
in thill laminae In some places extremely thin layers of saint 
alternate with laj'ers of black shale. 

^V)lat renders this core specially remarkable is the complicated 
nature of the sedimentation and the manner in which it has been 
modified and interfered with Bub6iH|uently to deposition, and while- 
vet in a soft condition. Tlic oiiginal deposition no doubt was in 
thin layers more or less horisontallv disposed, hut this condition 
was very different to its present confused structure 

Thu plate, of course, does not represent a straight Vertical section 
through the bedding, but a circular section tlirough the beds. By 
joining the edges at a and b, the original cylindrical form of the 
c«)re W(»uld he restored. 

Dr Jensen, to whom I bjii indebted for the specimen from which 
the photograph was taken for the plate, is of the opinion (Plate 
III., Bulletin No. 10, Geological Survey, Nortliern Territory) that 
worms were the cause (d the extraordinary structure seen in the 
core, and with this view the writer coincides as the only feasible 
explanation. The worms must have burrowed into and through the 
soft, recently deposited layers of sand and silt, with the result 
that, in places lamination was distnrhtd. or interrupted, as at 
the points c, d, c, f. g, on the plate, and at other places 

In all cases the burrows were filled in with fine sand, and these sand- 
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Surface of 2 inch core. 
Borroloola, Northern Territory, Australia. 

(Natural alie) 
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Saltwater Pebbles. 
Northern Territory, Australia 


Fig. 1. Fig 2. 
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filled burrows were wunetimee nearly rertical, while the normal 
bedding was horiaontal. The aeetion cuU these sand filled burrowa 
at all angles, hence tlie strange and curious markings. 

Saltwater PehhU*. 

During a visit in June, 1913, to the Victoria River, Northern 
Territory, an interesting and to me novel method of pebble forma¬ 
tion came under notice. The Victoria River rises in the Barkly 
Highlands, and in the lower part of its course flows thiough a 
sunken valley, which has been filled to its piesent level by fine silt 
brought down by flood ^ eters from the higher country drained by 
its sources. At the river’s mouth a great delta is being formed of 
similar material, which extends as islands for miles out to sea 
Most of this deltaic material is just covered at spring tides, and is 
being consolidated by the agency of two or three species of man¬ 
groves. 

. Where the i ivei deboitihes into the sea, silt constitutes about one 
twenty-fifth in bulk of tlio muddy water. The mangroves perform 
the initial work of settling this sediment and converting it into 
solid land 

Along the main valley and in the branch valle.As the silt has 
accumulated to a level only covered hy high tides, and forming 
narrow and in places wide mud Rats. 

When the^ impinge upon the lulls high-water mark is stiewn 
writh blocks and fragments of lock that have rolled down the gene¬ 
rally steep slopes oh to the edge of the mud flats The hills are 
formed of shales, with bands of extremely hard quartxite of various 
shades of colour, that range from a few feet to over 100 feet in 
thickness Inland these quartxite bands form precipices that make 
very secure boundaries quite inaccessible for miles on end Later 
on, when, the country becomes occupied, these may be utilised as 
portiona of enclosures. 

As the rocks crumble down the shales quickly become disin¬ 
tegrated, and the quartxite blocks are principally represented along 
the high-water line At first the blocks and fragments of quartxite 
are angular, as they reatli the edge of the mud fiats At high 
tides the salt water reaches these blocks as they lie in the mud and 
the wind causes the spray to cover them with salt water. When 
the tide recedes an incrustation of saline material coats the surface 
of, the quartxite. Alternately the quartxite blocks are wetted with 
Mlt water and dried by a tropical sun, with the result that the 
' Wjxter enters every minute crack and fissure in the surface, and is * 
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then evaporated, oauaing the aalta in the eca water to oTTstalliae, 
^ud ao gradually* grain grain* the rock u diaintegrated, leaving 
the surface quite rough and disclosing the original sand grains, of 
which the sandstone was constituted before the interstices between 
these grains were filled in hy secondary silica, and the rock trans¬ 
formed into quartsite. 

When the rock is wetted mechanical elTecta are produced on its 
texture by the crystallisation of the salts present in the sea-water. 
Whether in addition any cheii\ical effects are produced is not cer¬ 
tain. Such might be the attacking of tlw secondary silica present, 
which acts as a cementing substance, binding the grains of sand 
together. Certain appearances suggest that this cementing sub¬ 
stance has been lemuveil. 

The sharp edges of the blocks are first attacked, and all angle* 
are removed; in time the whole mass is reduced to a rounded 
form simulating the rounded forms due to moving water, except 
for the rougli granular surfaces. Every stage is in progress, and 
perfectly rounded pebbles such as shown in figures 1 and 2 ulti¬ 
mately result The blocks are not moved hut disintegration takes 
place in Mitu, The solid quartzite at high water mark is diiinteg- 
ratod in the aaine way as the loose blocks. 

As to the time occupied in reducing a large angular block of 
quartsite to a well-rounded pebble no idea could be formed The 
quartsite is unusually hard, breaking with a clean, even fracture, 
and, under other conditions would remain unaltered indefinitely, 
and it seems remarkable that such a resistant material to ordinary 
disintegrating agencies should yield so readily to salt water. 
Whether the process is slower than where attrition by moving water 
occurs is uncertain, but probably the alternate wetting and crystal¬ 
lising effects a fairly rapid reduction in size. 

The process by which these salt-water pebbles are produced is not 
unlike that whicli is universal where fresh water attacks rock 
surfaces by penetrating cracks and fissures, perhaps originally 
caused by expansion and conti;action of the robk mass. The water 
in these cracks and fissures becomes frozen, expanding in the 
prooesB, and thrusting the particles and fragments asunder. Crystal-' 
jisation is the prime cause of the energy exerted in both coses. 



[Paoo. Bot. 8oo, Tiotqbia 28 Past I., 1916]. 


AKV. V .—Notes on some Victorian Species of Ten^edo, 

BT 

J. H. GATLTFK 

AND 

C J. OAimiEL 
(With PUtM XII. XIII ) 

[Beftd June lOih. 1915J. 

Through the courtesy of Mr. 6. Kcrmode, Engineer qf Ports and 
HarbourSp and Mr. H. Hopcraft, contractor^ of Flinders, an oppor¬ 
tunity has been afforded us of examining closely the depi'edations of 
our Victorian shipwonns, and of ascertaining the specific identity of 
the creatures responsible for this ravaging work. The alterations at 
Lakes Entrance provided some excellont material for oxamiuatioii 
Mr. Kermodc kindly forwarded a piece of Oregon pine about two 
feet in length, completely riddled by these vermiform mollusks— 
many of them being alive—the result of eighteen mouths' immersion. 
In March, 1914, the Portsea Pier was in course of repair, nine of 
the piles, of a species of Eucalyptus, being removed. They were 
badly infested, and with the generous assistance of Mr. Hoperaft, 
specimens with the animal, shell, and pallets complete were pro¬ 
cured. From time to time, considerable utU-ntion lias been paid 
to the shipw'orms, owing to their damaging effects; and from a 
acieutific standpoint, these peculiar mollusks have provided much 
scope for the anatomist and systematist Much has lieen written on 
the subject and the synonymy will show how, more or less, the 
species have been misunderstood, many early writers, and engineers' 
reports, attributing the work of these “worms to Teredo navalis, 
wliercas the mischief has been caused by several species. To quotq 
Forbes and Hanley, “ Writers of the Linnaean school, both British 
snd Foreign (with the honourable exception of Spengler), contented 
themselves with classing all the shipworms under the one appella¬ 
tion fiavalts, describing the tube, but neglecting the more important 
anterior valves and the characteristic pallets." 

We have experienced difficulty in separating the species by the 
valves, and, apart from the animal, we regard the pallet as the 
one c^ertain means of identification. 


9a 
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ChHiff and Qabiidi 

Early in the field of Victorian writera waa the Ohief Harhour 
Maater of Williamatown, Captain Ferguaon, who, in a report on. 
Claaa III. IndigMioua Vegetablo Subatancea Catalogue of the Vic¬ 
torian Exhibition of 1861, pp. 8-11, iaaued a ** Return, dioving the 
approximate injury done by the Teredo navalu, and other aea- 
worma, to aubinerged timben within the wutera of Victoria,” giTing 
intereating and commendable particulara under the following head¬ 
ing 



Attributing the injury to Teredo nawdie, whereaa, it ia probable 
tliat a acientifle examination would hare rerealed the exiatence of 
all the apeciea under queation. 

Under the name of Cedohatee totiftt, E P Wright, in 1866,. 
described a form, the type locality of which ia given aa Port Phillip, 
Auatralia Following this, the ” Victorian Naturaliat,” Deo , 1888, 
published one of tlie Brat lista of Victorian Marine Molluaea, com¬ 
piled by the senior author of this paper, in which will be seen a 
record of T. navahe, Linn. In a paper, entitled ” The Marine 
Wood-Borers of Australasia and Their Work,” read before the Aus¬ 
tralasian Association for the AdTancement of Science, year 1901, 
Mr C. Hedley discussed at length the ahipworma under the fol¬ 
lowing headings:—General Aspect, Propagation, As an Esculent, 
{Natural Enemies, and Classification. In the latter we are unable 
Ut conciii in all his decisions Firstly, Mr. Hedley remariv 
” neither the species navahe nor the genus Teredo are present in 
our waters. ’ ’ Here we differ, and report its undoubted exiatence in 
Victoria. The other points of difference are detailed in the obserra- 
tiqiia of each apeciea. 

Pritchard and Gatliff also dealt with the forms in their catalogue 
of the Marine Shells of Victoria, but, aa will be seen, alterations 
have been found neoeasary. 
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TVb destruotioii of tbeie posti hAi proved a matter of coariderable 
anxiety. Countleas ichemet having been advanced, adopted, and 
found wanting. An American plan, as quoted by Uarahall in the 
Journal of Conchology, 191i, p. 207, shows some practicability, and 
aEould have a fair measure of success. It is us follows:—** The 
latest method to be adopted for overcoming this destruction and 
loss to wharves, harbours, and stibinarine works generally, has been 
aaooessfally carried out by American contractors who can now 
electrocute them by millions, and although the process is not 
altogetliei permanent in its effects, yet by oci*asional applications 
it is proving suffictent to overcome the difficulties experienced m 
many extensive operations, and to supersede the use of divers and 
other highly-skilled operatives. The method of electrocution is 
carried into effect by the use of a floating electric-power plant, 
capable of generating heavy currents of electricity at a compara¬ 
tively low intensity. A net work of wires is first lowered into the 
sea facing the wharf or harbour to be attacked, and these are 
coupled with one of the poles of the dynamo on the vessel; similar 
wires are then suspended beneath the ship in electrical contact with 
the other pole. Directly the current is switched on, electrolytic 
action occurs m the sea water between the two metal nets, and 
chlorine gas is thereby liberated. This deadly gas envelopes the 
T^rfdtnen in their borings, and speedily causes death.” 

From the timber mentioned in this paper have obtained and 
critically examined over 300 pallets. Four species, all of whicli 
were detected in the one piece of timbM-, at Lakes Entrance, three 
of them also being present in the timber «)f tlio piles at Portsea Pier, 
constitute the representation of shipworms in Victoria, as far as we 
have been able to ascertain; three at least most probably having been 
introduced by ships from European localities. 

They are as f<illow.— 

Tkrbdo navalib, Jjinn. 

1767 Teredo uavalis, Linn. Syst. Nat. ed. 12, p. 1267. 

1806. Teredo navalis, Linn. Home, Phil Trans., pi. 12, 
f. 7-10. 

1828. Teredo navalis, Linn. Cbiaje, Memorie., Vol. IV., 
pp. 23 and 32, pi. 64, f. 2 and 8. 

1653. Teredo navalis, Linn. Forbes and Hanley, Brit. 

Moll., Vol. I., p. 74, pi. 1, f. 7, 8, and pi. 18, f. 
3, 4. 

Teredo navalis, Linn. Chenu, Man. de Conch., VoL 
II., p. 10, f. 69. 


1862. 



lie 


OatUjf and Qaiftdd: 


ie75. T*redo Aaralit, Linn. Reeve, Ck>noh. Icon., pi. 1, 
f. la, b. 

1884. Teredo navalie, Linn. Tryon, Syat., Conoh., Vol. III., 
p 190, pi. 104, f. 48. 

1884. Teredo navalis, Linn. Sewerby, Thes. Conch., Vol. 

V.. pi. 469, f. 1, on plate not f. 9 (numeraU on 
plate reveraed). 

1893 Teredo navalis, Linn Cleeain, Conch. Cab., Vol. XI., 
p 67. pi. 16. f. 3-8. 

Hab.—Lakea Entrance 

Oba.—The charaoteriatic little pallet readily aervea to diatinguiah 
the apeoiea It ia compoaed of a thick, ahelly plate, flat on one aide 
and convex on tlie other, with ita extremity bifurcated. The plate', 
devoid of a central rib, haa a atrong cylindrical atalk of laaaer 
length. European apccimcna in tbo National Muaeum, Melbourne, 
cannot lie aeparated from our aeriea. 

Trkrim) BBunuiRBi, Delle Chiaje. 

1792. Teredo uorvagicua. Spengler. Hkriv. Nat Selak., 
Vol. 11., p. 102, pi 2. f 4-6, B (not binomial) 
1822 Teredo navalia. Linn. Turtoii, Dithyra Brit , p. 14, 
pi 2, f 1-3 

(1) 1822 Teredo uuvnlia. Linn. Soaerby, Genera, Vol. 1., pi. 

1827. Teredo navalia, Linn Crouch, Introd Lam Conch., 

pi 2, f 10 

1828. Teredo bruguieri, Delle Cliiajc. Meinorie , Vol. IV.. 

pp 28 and 32. pi. 64, f. 9-12 

1844 Teredo navalia, Linn Blown, III Conch. G. Brit . 
p 116, pl 60, f 3, 6, 7. 

1852. Teredo navalia, Linn. Sowerl^, Man. (4th edition), 
p 291, pi 2. f. 48. 49. 

1853 Teredo norvagica, Spengler Forbes and Hanley, 
Bnt. Moll . Vol I., p. 66, pl 1, f. 1-6, and pi. 
F. f. 1. 

1866. Teredo norvegica. Spongier. H. and A Adams, 
Genera., Vol., II , p. 332, pl. 90, f. 6, a, b, c, d. 
1862. Teredo noi’vegica, Spengler. Clienu, Man de Conch., 
Vol. 11., p. 11, the third figure only of fig. 60. 
18713. Teredo antaretica, Hutton. Cat. Mar. Moll., p. 69. 
1875. Teredo norvagica, Spengler. Reeve, Conoh. Icon., 
pl. 1, f. Ic, d; 9a, b, c 
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1880. Teredo antarctica, Hutton. Man N Z., Moll., p 133. 
1880, Teredo uorvef^ica, Spongier. Woodward, Man., p. 

DOT, f. 270 (in text), and pi 23, f 26, 27 
1884, Teredo norregica. Spengler, TrjM)n, Syat. Concb.. 

Vol. III., p. 120, pi. 105, f. 70-73. 

1884. Teredo (Xylotrya) antarctica, Hutton (1). E. A. 

Smith, “ Alert,'* Zool., p. 93, pi 7, f. E-E2. 

1884 Teredo nurvcgica, Spengler Sowerbv, TLea Couch , 
Vol V , pi 469, {, 2, on plate, not f, 1 (niiineruls 
on plate reversed). 

1887. Teredo norvogica, Spengler Fiacher, Man. de 
Conch., p. 1138. f 869, 870. 

1893 Teredo norvegicn, Spengler. CleHSin, Conch Cab , 

Vol XL, p 64, pi 16, f 7-9, in explanation of 
plate (not f 1-3 as in text). 

1893. Teredo antuivticu, Hutton. CleaBin, Conch Cab., 

Vol XL, p 76, pi 20, f 12, 13, in explanatiim 
of plate (not f. 11-13, aa in text) 

1894 Toledo edax, Hedley. P L S N S W* , Vol IX , pp. 

601-,50r>, pi. 32, f 1-5 

1894. Teredo antarctica, Hutton Hodley, P L.S N S.W , 

Vol. IX., p 603, pL 32, f. 6, 7. 

1898 Teredo untnictien, Hutton Hedley, P L S N S W , 
Vol XXni , p 95. 

1901 Nuunitoria antarctica, llulton Hedley, Auat Ahh. 

Adv Sn., Vol. VIIL, p 248, pi 10, f. 9 in ex¬ 
planation of plate (erroiieoualy 8 on plate), la 
japoiiica, Clesain, and not antarctica after 
C*h*aKiri 

1901 Nauaitoria edax, Hedley Auat Asa. Adv. Sci , 
Vol VIII , p 248, pi 10, f 5 in explanation of 
plate (erroneoualy 6 on plate). 

1903. Nauaitoin edax, Hedley Pritchard and (latlifT, 
P R S . Vic , Vol XVI (N S.), p 98 
1913. Teredo bruguieii, Delle Cluaje. Suter, Man. N.Z. 

Moll , p. 1019, pi. 65, f. 7, n-d 
1914 Teredo norvegica. Spengler Marahall, Journ. of 
Ctmcli , Vol. XIV., p. 207 

Hab.—Drift timber, Baluarring, Weateni Port; San Remo; Lakes 
Entrance; Portaea Pier; Port Albert. 

Obs.— Spengler'a name being non-binomial, the employment of 
%orveffira is inadiniasable. Much confusion haa arisen in regard 
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to thii ipeoiof. TImT Mrlier writer*^ mpre particularly tlwap of tbo 
Britidi aohool, diKUidng and Aguring the rariotu parta under the 
appellation of Tertdc nat^i. Forbea and Hanley graaped the d>*- 
tinction, minutely deecribing and illuetrating the animal, ralret, 
pallets, and tube. That the apeciee haa since been misunderstood U 
obrious from the following observations. The description of T. anl- 
aretica, Hutton, leaves no doubt as to its identity with T: nor- 
vegiea, Spengler. Endeavouring to establish T. antarctica, Hutt., 
Mr. Bedley (loo. cit) figured the type valves and later on iUusrratctl 
the pallet (after, Clessin). Through an unfortunate discrepancy in 
the-text-figure numerals in the Conchylien Cabinet, Mr. Hedley 
erroneously copied the pallet figure of T japoniea, Clessin, to rcprc 
sent aittareitea. Clessin’s text-figure numbers of T antarettea, 
Hutton, are 11 to 13, while the shell in illustrated by two figures 
pnly, 12 and 13, us in the explanation of Plate, figure 11 being the 
pallet of ^po»»co, and nut on^orr/tca. Mi H Suter, in his Manual 
of the New Zealand Mollusca, p, 1021, notes Mr. Hedley'a wrongful 
figure of the pallet of antarehea, and remarks, ** is certainly die 
bipinnate pallet of T. nanalm, but not 7*. antarettea.” In this 
1 aspect we disagree with Mr. Ruter, Clesain’s figure depicting 
T, japomea. 

Actual comparison of British examples of T. norvrgtea in the 
National Museum, Melbourne, with a spctiinen kindly identified 
from the type by the author os being his T. tdar, fails to 
disclose any difiereutiating characters, and we legard them as abso¬ 
lutely synonymous. Clnsely allied la the British form T mtgotara, 
Hanley, but, as the author rcniaiks, tlic species may be separated 
by the pallets being less elongated in the handle, and they taper to 
a fine point at the apex In the other they aie blunt at the termina¬ 
tion and solid throughout We have examined specimens of T 
megotara in our inuseuin collection, and notice the distinction. The 
calcareous tube of T. norvegira exhibits a stioug concamerated struc¬ 
ture at the posterior extremity, vanishing anteriorly where the 
tube becomes fragile; these characters showing better d^elopmeot 
in some cases than in others. The largest burrow we have exaitained 
was from the Portsea Pier; it attained a length of two feet six 
inchee, and the large bat-shaped pallet abstracted therefrom inea- 
■ured 28 mm. ihie and structure of the tube lend aid os a 
means of idehtlAei^loB. 

We wrote H. Suter stating that we considered T. 

Hedley, to be'|a synonym of T. hruguieri^ aud asked his opinion. 
He wrrote in r^ly, " I thiqk that T. edag, Hedley, is most likely 
a ^onym of T. bruguteri,** 



VidafUtft^ Bpeeie* of Teredo. ) 2 ) 

TtCKipv nU>loiu<ATUB| Qufitiafagfa 

1649, Teredo * pedicill«tua, Quatrefagei Ann. Nat. 8ci. 
Ser. 3, Zool. Vol. II., p. 26, pi. 1, f 2. 

1876. Ter^o pedioillatiM, Quatrefages. Reere, Conch. 
Icon.,'pi. III., f. 11a, b, c. 

1684. Teredo pedicillatua, Qoatrefagea. Sowerby, Thee 

Conch., Vol. V., pi. 469, f. 14. 

1893. Teredo pedioillata, Quatrefa|(ea. Cleaein, Conch 

Cob., Vol XI , p. 68, pi. 17. f. 12-14 

19U. Teredo pedicillata, Quatrefagea. Marahall, Journ. »f 
Conch., Vol. XIV., p. 207. 

Hab ^Lakea Entrance; Portaea pier. 

Oba.—Aa repreaenting the pallet of thia apeciea we are unaUe to 
accept the flguica by Reere, Sowerl^, and Cleaain, tlieir illuatrationa 
being quite at Tanance with Quaticfagea’ original deacription— 
" Lea palntulea aont 4truitea, allongeea et porteea A I’eztrdmite d’uue 
aorte de manche d’apparence cartilagineuae. Ce p4dicule eat 
toujoura blanc, tandia que lea palettea qui le tenninent aont oolur4eo 
en brune fonce ’* The remarks by Sowerby—" Palnmlae biarticu- 
latae The polleta are very peculiar, being divided by a horny 
joint,’'>-fail to lonvey Quartrefagtea’ meaning Our National 
Muaeum collection containa apecimena under thia njune from Guern- 
aey, and an actual eompaiiaon endoraea our identification 


Trkbdo (Xylothta) aai'Ui, R P Wright. 

1866. Nauaitora aaulii, E. P. Wright. Trana, Linn. Soc 
Lond., Vol. XXV., p. 667, pi. 66, f. 9-16. 

1876 Teredo aaulii, Wright. Reeve, Conch. Icon., Vol. 
XX., pi. 3, f 10a, b, c, d 

1884 Teredo aaulii, Wright. Soweiby, Tliea. Conch., Vol 
V., p. 123, pi. 469, f. 18. 

1693. Teredo aaulii, Wright. Cleaain, Conch. Cab., VoL 
XI., p 70, No. 10, pi. 17, f. 7-9. 

1894 Nauaitora aaulii, Wright. Hedl^r, P.L.8.N.8.W., 
Vol., IX., p. 603. 

1898. Calobataa aaulii, Wright. Hedl^, P.L.S.N.8.W., 
Vol. XXIII., p. 94, (. 7-9, 

1901. Nauaitoria aaulii, Wri^t. Hedlay, Anat. Am. a4t. 

8ei., Vol. Vllt., p. 248, pL 10, f. 6 in eiplana- 
tiofi of plat* (not t. 6 in {date). * 
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Gailiff and Oahriel: 


1901. Nausitora laulii, Wright Tate and May, 
P.L.S.N.S.W , Vol. XXVI , p. 421. 

1903 Nauaitora sauln, Wright Pritchard and Gatlifi. 
P.R S. Vic., Vol. XVI (N.S ), Pt 1. p. 97. 

1903. Nauaitora thoracitea. Pritchard and Gatliff (non 
Gould), P.11.S. Vic., Vol. XVI. (N.S), Pt. 1. 
p. 98 

1913 Teiedo aaulii, W^right, Suter, Man. N.Z., Moll , p. 
1021, pi 30, f 8, a, l>. 

Hab.—Lakes Entrance; Portsea Pier. 

Oba.—Of the Victorian representatives, this species alone hclunga 
to the group pusHCHsed of articulated pallets, a grouping adopted by 
Quatrefages and others Tliey are extremely fragile Sui mounted 
on a thin, cylindrical stalk is a luiiiiiia or blade composed of iiubri- 
eating and pc'ctinatc joints, flat on the inner aiea, and rounder on 
the outer Much variation exists in respect to tlie number of articu¬ 
lations and their approach to ono another; however, tlie general 
character is apparent, and the pallet serves as a ready ineaiis of 
recognition On the assumption that the pallet of T. froffilia, Tate, 
a as incomplete, and represented the basal joint of CaMtatet tauln, 
Wright, Mr Hedley, PLSNSW, 1898, p. 96, states- “The 
apparent diffcrenco in the pullets is due to the fracture of the 
specimens figured, wherein all joints but the basal ono have lieen 
snapped off,” and, therefore, he rediued it tb a synonym, this 
synonymy in turn being accepted by Tate and May, Pritchard and 
Gatliff, and Suter. We aijo much indebleil to Dr J. C Verco for 
sending to us for cxaiiimatinn tho type pallet of T fragdta, Tate. 
This enaliles us to pronounce the validity of Tate's siKH^ics Hcro- 
Mitli a figure of the type is presented, which, consistent with the 
author’s description, ‘‘small shelly clavate pallets, the stalk much 
iittiuiuated, tlie enlarged, somewhat compressed upper portion 
crowned with a cartilagiuous crust, which has a projecting horn at 
each end,” cannot be confused with,a basal joint 

Possibly tho autlientic specimens seen by Mr. Hedley may not lie 
identical with the type sent to us. 

The articulations of the pallet of T tnuhi are formed on a con¬ 
tinuing stalk, whilst in T. fragilit the stalk does not continue 
lieynnd tlie base, but is merged into it; this fact, in our opinion, 
conclusively proves that the pallet of the latter cniiiiot be a fractured 
pallet of T. Mvlii. 



Proc. KS. Viotoria, 1916. Plate XII. 
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EXPLANATION OF PLATES. 

Plate X[L 

Fig. 1. Oregon Pine, after 18 months’ imiucrsion at Lakes 
Entrance. Attacked by— 

Teredo bruguieri, Chmje 
Teredo navalis, Linn. 

Teredo pedicillatus, Quaticfagea 
Teredo saulii, Wright 

Fig. 3. Eucalyptus from pile. Portsea Pier The t^o large bur¬ 
rows are those of Teredo bniguieri, Chiaje., the 
larger one attaining a length of 3 ft. Gin 

Fig. 3. Eucalyptus from pile. Portsea Pier. Cioss-cut to show 
burrows. The latge bore is that of Teredo hrugiiieri.. 
Chiaje,. its diameter being 18 mm. 

Fig, 4. Drift timber from Port Albert. Bored by Teredo. 

PtiTE XIII. 

Fig. 6. Portion of calcareous lining of a burroti. witli larrne 
thereon 

Fig. 7 Larra of Teredo (aftei Qiiatrcfages). 

Fig. 8 Shelly layer at termination of burrow. 

Fig 9. Calcareous tulw oi slieath of Teredo bruguieri, Chiajt*. 

showing internal concainci ated structure at posterior 
end, and its absence at anterior extremity. 

Fig. 10 Pallet of Teredo navalis, Linn. Length, 6 5 mni. 

Fig 11 Pallet of Teredo (Xylotrya) saulii, Wiight Length, 
19 mm 

Fig 13. PsYlefc of Teredo bruguieri, f'hiaje Length, 10 mm. 

Fig. 13. Pallet of Teredo pedicillatns. Quat Length, 5 mm. 

Fig. 14 Pallet of Teredo fragilis, Tate (type) Length, 3 mm. 

All of the iigures are vammsly magnified. 



[Pboo. Bot. Bqo. ViorOBiA, 28 (8 B.). Past L, IBIQ. 


Aht. VI. — Note» on iin Oooun-onoe of Qt/mrtz in ^euati. 


Bv OHARLB9 FBNNEB. B.Sa 
(Sohool of Minn, JJaU»nit). 

(Coinmanioatod by Profeiaor S. W. Skeftti). 

[B«mm 1 Jnnrt 10th, 1918]. 

I.—Intpoduotopy. 

My attention was lint diretted to^rardi* occtirreucea of quartz in 
basalt by noting, some four \eara ago, the abundance of angular 
quarts fiugments that are to be found over the basaltic plains which 
strettfli to the southward from Mt Greenock, a ▼oloanic hill in 
foiitral Victoria 

Following this up, it was found that at a spot on McCallum’s 
('reek, «here the stream has cut thiough to the Oidovician bedrock, 
the clifls on the left bank showed a remarkable exposure of quarts 
in the basalt. Since then, the occuirenoe of quarts, sparsely, in our 
basalts has been found so common, that attention has been given, 
as far as the liteiature was accessible, to similar or related occur- 
renoes in other parts of the world tVliile results in the Mt. Greenook 
area are somewhat disappointing, they are certainly not without 
interest 


11.—Oesopiptlon of the Mt. Qreenook area. 

As a ill be seen by the small sketch map (Fig. 1), copied from 
that published by the Geological Surrey of Victoria, the geology of 
the area is simple East and west of the basalt flow, low timbei ed 
ordorician ranges occur; the ordorician slates are traversed by 
innumerable quarts veins. 

The deep lead gravels which were buried by the basalt were wide, 
and, in places, up to 30 feet thick; the basalt sheet averaged about 
100 feet in thickness. The eastern drainage is now carried ofl by 
McCallum’s Creek (q the Loddon Biver, and the eastern edge of 
the basalt has beed much more vigorously dissected than the western. 
The buried gravels were highly auriferous, and have been exten¬ 
sively mined tor practically their full length. 
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The mouut itself is a Tolcanic cono, built of scoriaceous material, 
attd vith a well-preserved breached crater, the breach being to the 
north-west. It cannot be said tor certain that the lava in the 
southern part of the area came from Mount Oieenock, it may Le 
from Mt. Mitchell, tome four miles further south The probability 
is, however, that it is mainly from Mount Grecnoik 



L—J OrdovieiAn hifb. B^blt O Mine*. 

Fig. L Bketoh map of the Mouat Gmmook area A and B are speotally 
referred to in the teat. The cycles repreeent mines foUowiag the 
burled leads 
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III. ^Previous mention In literature. 

Since the commencement of inyefitigationa into thia occurrence, 
two prior referencea to it hare been found; the exact placea rMerred 
to are not known, but there arc aeveral placea where the abundance 
of quarta ia atriking. 

(a) Major Mitchell, who nacouded and named Mt Greenock in the 
year 1836, recorda in the Journal " of hia explorationa, that on 
September 25thp when nearing the mount, be " paaaed over a 
ridge of trapean conglomerate, with embedded quartz pebbles 
Again, on September 26th, he recorda more hilla of the ‘‘trapean 
conglomerate.” “ The rock,” ho aaya, ” conaiata of a base of com¬ 
mon felapar, with embedded graina of quartz, giving to some parts 
tlie character of a conglomerate, and there are alao embeddod 
cryatala of common felapar ” 

(b) Mr. E, J. Dunn, who knew thia diatnct very well, aaya, in hiH 

book on ” Pebblea,” page 47 ” At Mount Greenock (Vic.) the 

auriferous tertiary lead was broken through by a volcanic outburst, 
and the crater of Mount Greenock foimed over its foimer course 

The pebbles became entangled in the flow of basalt.” Again, 
on page 63 : ” Where volcanoes break through conglomerates, pebbles 
may become entangled with the lava flows, and by thia means be 
transported to some fresli site; an instance of this occurs at Mt 
Greenock.” 

While this simple explanation may be the true one, there is no 
definite proof that such is the case Indeed, there are some reasons 
for doubting that this would fully ai^count for the preaence and modo 
of occurrence of the quartz. 

IV. —OlstPibutlon, etc., of the Quartz. 

Ill the Mt. Gri>enock flow, as far as it haa been examined, over an 
urea of about two square luilea, the diatiibution of the quartz 
through tlje rock ia by no means uniform. While there are placea, 
auch as Walker's Chfia (A in map), the schoolyard (B in map), and 
•othera, where the quarts ia so abundant that the basalt resembles a 
conglomerate, yet in other places it is aometimes only possible to 
find one small crystal to an ordinary hand specimen, and in other 
places it ia still more rare. 

The siae of the quartz fragments is very variable, and in shape 
much irregularity is also shown. Nothing that could be definitely 
called rounded or even sub-angular occurs. 
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The large umuunt ot quartz that must be present in the whole 
flow, ami its distribution through the same, although not unifoiin, 
seems to debar tlie possibility of its having been picked up at the 
crater as the lava caim^ through oiiglnally^ further, from the mode 
of flow of a lava Htruain it is just as difficult to imagine how the 
<]uart<z could lie picked up from the floor of the valley, and distributed 
through the flow The lack of any "'pebble'’ form, and the extern 
of chemical interaction wutli the magma also seem to militate against 
this supposition 

Some of tlie instances ftom England, South Africa, etc., which 
have been nivestignted, and recorded, are apparently very similar 
to this case, and for none of tliese was such an explanation advances! 
J. CWno Newbery, in a catalogue of Victorian rocks, published in 
1894, says. "Quartz occurs in the newer basalt of Baringhup 
Maldoii, fre<]uently iii grains and irregular patches of bluish-white 
coloin, and in such nHsociation with the rock as to leave no doubt of 
its original formation in it " * 

V —General description of the Lava. 

The volcanic pioducts of Mount (rreenoek may lie roughly 
dt'Kciilied uudei tlir(*e lieads — 

(a) ScmiuceouB inateiial; the mount is almost wholly composed 
of this fiagnieritary roc-k, iKimhs arc common, while lop}' stnictuic 
and surfaces showing " flow” lines aic of striking freshness 

(b) The lower ledges of the mount sliow outcrops of extremely 
dense compact basalt, very fine graijjtHl 

(^^ The remainder of the flow, extending as a sheet southward, 
and locally known as part of Nichoirs plains, is (»f a less fine¬ 
grained t\pe, often with a coarse doleiitic texture, oc'casmually vesi¬ 
cular, and generally reseinbliiig the material so common in the road 
metal quarries of Ballarat or Melbourne 

The general characters of these throe tvpes are set out below, 
0 Rpi*cially with reference to the quartz content as seen m the hand 
specimen, and under the microscope, 

(a) The quartz in the scoria is generally very small in size, the 
largest seen formed tlie centre of a small bomb, ahd was about | in 
in greatest length. Ci^stals of in diameter are common, and 
in a section cut where only one small piece of quartz was visible to 
the eye, a dozen were levoalcd by the microseope. The scoria con¬ 
tains abundant tiny idiomorphic felspars, a good deal of irregular- 
shape^d aiigite, and some olivine, with abundant glass. No sign of 
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reaction riins could be detected around the microscopic quarts 
f^raina, although the ritapea aiiggaited that corrosion had taken 
place. Hvalite is common, lining cavities in the scoria. 

(h) The Becf)iid tjpe of basalt hardly appears to contiiin any 
quarts. Under the microscope the rOck consists of a ground-mass 
of glass and oxides of iron, packed aith tiny acicular felspars, and 
dotted with porphyritic olivine There is very little augite present, 
which is rather a contrast to the third type of rock, where augite is 
common. The most definite augite present in this dense type con¬ 
sists of the tiny green pyroxenic needles forming the reaction rim 
around one of the rare pieces of contained quarts. 

(c) This third type is that of the main flow As stated, the 
appearance in hand specimen is quite siinilar to that of the great 
majority of tlie Victorian iici\tM basalts, except that in places 
t-hVoiighout the masH it is thicklv mottled with corroded (}uartz. 
In addition, quartz fragments occur sparsely light throughout the 
flow These aie quite uncommon us iiiicroscopic pieces, but range 
from in. diameter up to } in., and even larger, one mass seen 
being H indies in diameter 

In the hand specimen the quiutz shows a great amount of frac¬ 
turing, and is stjmetimes surrounded by a minutely vesicular discon¬ 
tinuous border It very frequently has a peculiar chulcedonic lustre, 
but is mostly dulbgrev in colour Where tlie (juartz is most abun¬ 
dant, hyalite oi^curs, and was alw'ays noted on the roofs of the 
containing cavities (Fig. 2). 

Under tire microscope tlie rock is of a coarse doleritic texture, 
with large felspai latlis, inteisperscd with granular augite, and 
abundant porphyritic olivine Apatite is present, in bunches of 
Qoedle-like crystals, and iron oxides oi'cur throughout. “ Con¬ 
traction vesicles ” aio also common. 

Where the quartz comes into contact w’ith tlie other mineralH of 
the rock, there is always a reaction run of pymxenic material, with 
sometimes a thin band of glass separating it from the quartz. Tins 
border is sometimes granular, darkened apparently by the presence 
of iron oxides, at other times the pyroxene prisms are parallel, 
roughly normal to the edge of the quartz, presenting under crossed 
nicols a very pretty appearance. Fig. 3 shows these typical relations 
diagraminatieally 

The quartz riiows abundant inclusions, running in lines trough 
the mineral, and negative crystals w'ere observed. The larger pieces 
of .quartz are not single crystals. Along many of the fractures, 
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■earns of brown glass occur In shape the quarts is irregular, and 
embayed, and cavities occasionally occur in it, lined by a rim of 
pyroxene 



Fi 3. 


Fig 2 Sketch of liyalite aa it ocoiiw on the top of the cavities 
Fig. 8 Diagrniuiuutio n4>reaentation of the genoial relations of the quartz 
to the basalt, oh seen under the microscope—q , quartz, g , glossy 
border, p, pyroxenic rim , v , pail; of vesiLulHr tH>rder, o, 
olivine , o, aiigito , f., felspar 

Vl.^-Other ooourrenoes in Viotoria. 

A fact i^orthy of note in conn<xtion with these occurroiues is that, 
in the area within 30 miles of nnllaiat, where basalt is generally 
abundant, an uivchI igator wlio is tiying to find fragments of quarts 
in the basalt rarely fails to do so Certainly no extreme cases have 
been found, such as those at Mt Greenock, nor have any been found 
with the wondoifully abundant and uniform dislnbution recorded 
by Diller and Iddings A list of localities in Victoria, wheic pieces 
of quaitz have been found in the basalt, follows — 

Hariughup, J. Cosmo Newbery, Ues Cat, Vic Rocks, 1804 
Mt Franklin, Sclwyn Catalog Vic Rocks, 1868 
Gleeson’s Hill, Selwyn Catalog. Vic Ibaks, 1868 
Kilinore, with hyalite, Selwyn. Catalog Vic Rocks, 1868. 
Skipton, near tho basalt caves at Mt Widdenn, 1914. 

Dalian, near the railway station, 1914 
Lake Burrumbeot, north and east shores, 1914, 

Piggoreet, in the " Devil's Kitchen," 1914. 
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tfarrion Ailli, in scoria, 1914 

Warrenhcip, in scoria^ 1914 

Flow al»oTe Pike’s dam, at Dalian, 1915. 

Near new Mooral)ool dam, Ballarat, 1916. 

Mount Elephant, in scoria, 1915. 

VII — Wdrid-wide occurrenbe 

Tho occurrence of (piartz in ImKalt and allied haHic rocks is world¬ 
wide, and a large amount of liteiature exists concerning the Hinne 
'‘^Quaitz hiiBHltus a lock type appeals to he generally rt*cog- 
nised, and in such cases as those of North America, desc'ril)ed hv 
Diller, Iddings, and others, it seems iniposKihle to doubt that " tlie 
quarts is just as tiiucli u piiinaix constituent of tlio nsk as is the 
clique.” Daly gives the total area coveied by quartz Imsalts in 
North America as eight H<|uiire miles The CKonrrcnce iiientioncil in 
this paper can only Ik^ (.laiiiicd, at us a quartzifoiuus basalt " 

—analogous to ftuue of tlie m*oided i»ccunciueH of f^outb Afiica, 
Scotland, etc Daly, in “ Igiu^iis Um'ks and Their Origin.” records 
quartz basalts ” or tlicir allies” from jiracticnlly every lonicr of 
tlie earth—from Antautica to Orcimland. 

VIII.—Literature. 

Books and ailiclcs that have been loiiMuUed include .— 

(a) “A late vjiUamc ciuptnm iii Noitliein Califoiiiia, and 

its jHH'iiliai lava ” J 8 Diller Bull 7‘), U S Geol 
Surviv, 1891 

(b) “The (KTUiieiice of primary qiiaitz in ccitain basaltH ” 

J P Iddiugs, Bull 06, U 8 Gi*ol. Survey, IH!)0 

(c) “ Igneous Bocks and Tlnur Origin,” H A Daly, 1914 

(d) A.J.S , Art. XX. J P Iddnigs, 1888 

(o) ” Tertiary Igneous Um-ks of Skye,” A Harkcr. chap 
XX , etc , 1904 • 

^f) Intrusions of Kilsvth, Croydon district, Scotland. G W 
Tyrell, Ge<il Mag., 1909. 

(g) Q J fl.S J. W. Judd, pp 176-186. May, 1889. 

^h) Lamprophyies of N. England Gcol Mag., pp 109-21)6. 
A Barker, 1892. 

(i) Porphyritic quartz in basic igneous rocks, p 485. A. 
Harkcr, 1892. 

(k) Petrology for Students. A. Harker, 1897 edn , pp 138, 
190 
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(l) Njatural BUttory of Ijgneoui Rpcks, p 322. A. Barker. 

(m) Data of Oeo-chemiatry. F W Clarke, 1911. 

(n) Petfolqgy of the KalKoorHe Goldfield J. A. TliouiHon. 

Mag., Vol. LXTX., 1913. 

(o) Geology of EAlgoorlle. C. O. G, Laicoiul>e. Froo. Aust. 

LM.E., Vol. V, No. II. 

IX.—>Final oonsiderations. 

The efforts to account for the presence of quuitz in basic igniMMis 
rocks have been many :— 

1. Iddings believes that at great depths, and under the mineial- 
ising influence of water, in the case of great pressuics, quartz could 
crystallise out from a basic magma, and while in most castes the 
quartz would later \k* entirely rcsorbed, tlie quaitz basalts repicsciit 
cases where the resorption is incomplete This theory, while it 
would satisfactorily explain most featiires of the case, takes us 
deep into the region of practically unknoi\ii physical propel ties 
and processes Iddings siiggost^ that the otciiii'enco of free qiiiittK 
in basic rocks is analogous with the occiin-cuce of iron-oHvine in 
acid rocks 

2 Daly suggests, in accordance with his theory of a fundanuuitnl 
basalt magma, from which all igneous nK*kH aio derived—that the 
quartz found in basalts represents pint of the overlying liglitcr 
siliceous layer caught up and not fiillv nssunilated hy the basalt 
This fascinating generalisation would easily lend itself to an 
explanation of all ijuartz in basic rocks, but from its fundainentnl 
nature it is a question the discusaiou of whnli must Ik? left to cxjieil 
petrologists 

3. The most conunon explanation advanced is that the quaitz 
18 derived fioin acid rooks through \iliich the basalt has passed on 
its way to the surface. 

As far as is known, the country rock at Mt. Greenock is wiiolly 
Ordovician sediments, these are all fine giaiiied. and contain no 
beds from which the quartz could be derived If the latter mineral 
came from the very numerous quartz veins that ti averse the Ordovi¬ 
cian sediments—and fiom its microscopic natuie this is quite pOK- 
siUe—w'e should also expect some fragments of the slates them¬ 
selves to be still undigested. Close seaich has failed to reveal anv 
trace of a slate inclusion, a fact which seems sufficient to invalidate 
that theory. 

4. It is also suggested that the quartz was picked up by tlio 
lava at the surface. 


lOA 
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Some reaaone hare already been adranced to dionr that this might 
not anairer in the oaae of the Mount Greenock occurrence. The diief 
poiht* were—(a) The difficulty of forming a mental picture of any 
meani whereby the quarti could be “ picked up ” by a Tieoona 
■treaiQ, i^ioh U really not " flowing " in the aame eenae aa water 
flowa; (b) the extent of the chemical inter-action between the quarta 
and the containing rook. 

Aa stated by Diller, in hii diacuaaion of this matter, all quarta 
grains in a basic lara, whether natire or foreign at the time of ita 
efluaion, “ would be subjected to the same conditions, all would be 
corroded by the magma, and each have its re-action rim of pyroxene 
formed.’* Still, the amount of inter-action muat be largely depen¬ 
dent on the heat of the magma at the time the quarts was '* picked 
up.” Claike, in his Data of Geo.-chemistry, p. S82, gives the 
temperature of emerging lavas as " rarely if ever below 1000 deg C , 
while the actual temperature not long before amission may be 
hundreds, perhaps 1000, degrees higher ” The must reliable data 
as to the fusion point of quarts give its transformation to tridymite 
at 800 deg. C., and subsequent fusion at about 1626 deg O. Geikie 
records that ” lava from Terre del Greco fused the sharp edges of 
flints ” 

In the occurrences under discussion, however, the amount of cor¬ 
rosion has been very great, the embayed quaits in some cases show¬ 
ing traces of having been originally twice as large. In the scoria, 
as has been described, the only minerals showing corrosion are the 
quarts, and the olivine, suggesting that both these minerals were 
in the molten material before ejection. 

Efforts were made, in the assay laboratory at the Ballarat School 
of Mines, to reproduce the supposed conditions of ” picked up ” 
quarts. Some normal basalt was melted, quarts was dropped in, 
and the process of cooling retarded as much as possible. Sections 
were then rut and microscopically examined Owing to lack of a 
proper control over the cooling, tlm oiTstallisation was not sufficient 
to enable any observations of valuO w tie made. 

In conclusion, while the Victorian ocourrenoes, as so far investi¬ 
gated, have shown no striking characters, they appear to suggest an 
intratellurio origin |i^\}uarts, and are of sufficient interest to 
have some bearing on w still unsettled question of the origin of 
quarts in basalts. With our hundreds of square miles of basalt still 
uninveatigated, sometflects may yet be brought to light that will have 
a closer bearing on''6ie problem. 
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Art. VIL—An Ooourtwico of Amnionium Chloi^e at 

Fraifikston, 

Bt B. J. HARTUNO aud A. C. D. RIVETT. 

[fieod July Bth, 1916J. 

In the immediate neighbourhood of the Sports Oval at Frankston 
there was, until some two years ago, a small, shallow lake, with an 
island about forty yards in diameter in the centre The lake has 
gradually drained, and, except after heavy rain, a dry, firm annular 
bed of earthy material surrounds the one-time island. The island 
and the banks consist of accumulations of decaying wood, roots, and 
leaves, together with much siliceous earth (see analytical results 
below). The living vegetation consists of Acacia^ Melaleuca^ riiBhes, 
etc. 

t 

About tho middle of March, 1915, a fire was started bjr aome boys 
in the ti-tree scrub on the banks and island. Apparently the 
fire was soon extinguished on the surface, but it baa since spread 
underground, and has defied the efforts of local municipal officers 
to put it out. The authors Tiaited the place on May 16, and again 
some ten days later. During these ten days hoaxy rain had fallen, 
without greatly affecting the fire The combustion was still active 
and the diameter of the unburnt central portion of the island had 
decreased by some six or eight yards No flames were to be seen, but 
white smoke issued from a number of vents in the ground. This 
stnoke had a very specific smell, and on the walls of the fissures and 
in the openings whence it escaped, there were deposited very boau* 
tiful incrustations of armnohium chloride crystals, in cubes and intei- 
lacing needles. The white colour of the smoke and its specific smell 
were doubtless due almost solely to fumes of this salt. As the fire 
spread, the surface vegetation was killed at the roots, and fell down. 
It was unsafe to walk over the burning areas without the support of 
branches of scrub. 

The ash left was, for the moat part, very voluminous, and varied 
in colour from dirty white, through pink and red, to brownish 
purple. In parts the ash was more compact. The bed of com¬ 
bustible matter was apparently several feet deep. 

Analytical Work. 

One might reasonably suspect that in the course of slow combus¬ 
tion, the nitrogenous constituents of the decaying plant material 
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would undergo chemical action witli eodiom chloride, the p r eeencw 
of which in a dried-Up lake near the aea wopld 4)4 prolMhle. 
Ammonium chloride Would reeutt, and at the temperature of the com- 
buition would be Tolatiliaed. A number of analyeee hare been 
carried out in order to aeoertain deftnitelj the nature of the materials 
taking part in, or produced during, the reactiona which ooour. The 
following paragraph* summarise the results. 

1 Specimens of the crystalline sublimate from one of the rents 
contained 99.4 per cent, puie anunonium chloride, calculated from 
the weight of lilrer chloride obtained by double dscompoaition with 
silrer nitrate The balance was probably moisture, or a trace of 
contaminating ash. It contained no aulphate. A natural prodmt 
from Vesurius, analysed by Klaproth, contained 99.5 per oent. 
ammonium chloride, and O.S per cent ammonium aulphate 

2 I Specimens of red nih gare the following proportions of the 
main constituents:— 

TABLE I. 



I. 

n 

811 km - - - 

8fi2S 

8664 

Alumina 

aee 

696 

Ferric oiide - 

46S 

* 668 

Lime ... 

OM 

0J6 


a48 

068 

Snlphtir trioxide - 

- tmoe 

- trace 


904 

908 


Alkalis were not determined quantitatirely. Sodium waa present 
in small amount, and there was a minute trace of potaaeium. Quali* 
tatire tests showed that manganese, sipc, cohalt, nickel, barium, 
strontium, chromium, carbonate and chloride were absent. The 
complete absence of chloride it to be noticed. It is unlikely that 
sodium chloride would be rolatilised during combustion, and unless 
it were washed out of the layer ^ heavy rain before combustion 
began, it is probable that there more than sufficient ammoniaoal 
matter produced to convert the whole of the chloride to the am* 
monium salt. This possibility it supported by the fact, to he 
mentioned later, thnjb the yield of ammonium chloride may be 
increased by additionnf common salt to the comtnu^^ble matter. 
A small amount of 10101)16 matter conld he extrnoted by water trem 
the ash It contained calcium, magnesium and inlphate. On treat* 
i^ the aib with boi'fing hydrochloric hoijl, chlorine was evolved. Ae 
higher ozjdes of mangemee were ahetoi| ond li inelined io suj^pow 
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thif oxidation of hydrogen chloride to be due to atmospheric Q)$y||p^t 
th^ action being catalyaed in a marked manner on the lurf^ qf 
the rety finely dirided aih. The acid yielded a yelloir eplvtiqti 
containing aluminium, triralent iron, calcium, magnesium i^pd a 
little eodium. An undiiaolred reaidue of fine white powder waf 
mainly, if not entirely, silica. 

The air-dried ash retained about 6 per cent, of moisture, but 
much larger proportions were present in samploa freshly collected. 
From tlie earths, the analyses of which are detailed ip the next 
paragraph (3), ashes were obtained which were extracted with h<)t 
water and also with dilute nitric acid. In each of the four casjMi 
examined, chloride and sodium proved to be present These ashes 
were obtained by burning in an open dish small quantities of earth 
and organic matter y probably under such conditions of ready com¬ 
bustion in an abundance of air, the action between salt and nitro¬ 
genous matter does not occur to more than a slight extent, 

3. Samples of earth, with accompanying organic matter, werp* 
taken from four different places Big decayed roots and thick leafy 
surfac^es were rejected, so that from the point of view of vegetable 
matter, iheee samples are below the general average. The water 
, content was, of course very variable. 

It would be absurd to claim that such samples represent fairly 
the composition of the heterogeneous area undergoing combustion. 
Nevertheless, the analyses of them are not without value in giving 
an idea of the nature of the area. 

Tile samples will be referred to as A, B, C and D respectively. 
A was taken from just below the top layer on the island, about six 
feet from a smoking rent; it was more earthy than tJio samples from 
other parts. B was from the middle of the island, about eight or 
nine inches below a very thick, leafy surfiue. It contained many 
fine roots. C was about one foot below the surface, and was quite- 
close to a vent It w'as hot and smoking when collected, fairly free- 
from fine roots, very moist, and contained a number of tiny white 
specks, probably of ammonium chloride. These three samples were 
all from the island. D was from tlie bank of the lake just under 
the surface layer, and six feet from a smoking vent. 

Tlie following remarks are necessary in explanation of the analytic 
cal taUei:—Moisture ” is that portion of the specimens which WM 
vnlatiUsed^in an air oven at 110 deg. C. ''Combustible matter 
represents the "portion oxidised and volatilised on heating to rednesf 
in anr open platinum or silica dish. The adi is the residual 
matter. Total nitrogen” was determined by the n^etliod of 
Sjdfdidtl, oxidation of the organic material being readily aoq^« 
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pliibed by sulphuric acid and potaatium sulphate. By ** free 
nitrogen is to be understood that nitrogen ahich may be distilled 
(as ammonia or substituted ammonias) from a sample of earth by 
boiling with sodium hydroxide solution for one hour. It cannot be 
taken as giving a measure of the auimuniuni salts present before 
combustion, because even after prolonged boiling the steam dis¬ 
tilling was found to be alkaline. Doubtless there is* a progressive 
action between the alkali and the nitrogenous matter; to limit the 
time of distillation to one hour is arbitrary. Tlie estimations of 
total chloride proved to be very tedious. Portions of each sample 
were extracted three or four times with boiling water; the resulting 
filtrates contained brown colloidal matter. They were evaporated to 
•mall volumes, and in one case taken completely to dryness. In this 
case, sodium chloride crystals separated along with tlie brown 
matter. Evaporation did not suffioe to render the latter insoluble; 
the greater proportion again formed a colloidal suspension on the 
addition of water. To each extract a few drops of nitric acid 
were added, the solution boiled and silver nitrate added. The silver 
chloride formed was fine grained and yellowisli owing to colloidal 
contamination. It could not be made to coagulate except in one 
case (D), where much leas colloidal matter hud been removed in the 
extraction. A.fter settling, the supernatant liquid was decaniiMl 
through a Gooch crucible, and the residue dissolved in ammonia. 
The deep brown colour of this solution was possibly due in part 
to tlie reduction of the ammouiacal silver complex to colloidal metal, 
by organic matter. On rcprecipitatiuii with excess nitric acid, the 
silver chloride was white and coagulable. The liquid was poured 
through the Gooch crucible, but on addition of water or dilute 
nitric acid, the precipitate turned to a milky suspension, which 
the asbestos layer in the crucible would not retain. Boiling again 
coagulated it. The liquid was decanted away, the precipitate dis¬ 
solved in ammonia (the solution again being deep brown in colour), 
and reprecipitated with nitric acid. A repetition was necessary 
before a satisfactory product was obtained. In the following tables^ 
all figures represent percentages :— 

^ TABLE II. 

A, D A B C U. 

Mobture • 88.3 • 4^ - 47.4 • 604 ... Cidonlfttod<Ni4iMBi»torl«l. 

Alb • 68.7 - 87.1 • 48J • 81.6 .. 88.0 • 71.1’ - 88.0 - 88.^ 

Oorntmabble 

mKttw . 11.0 . 16.1 • 9.6 • 18J ... 17.0 > 880 - l&O • 88^8 


AM laboequAnt flgom are ptroontagw OAloolated apoo drioi 
matarUl. 
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TABLE III. 



Totol NUrogen. 



Ftm Nllrogtt. 



A. & C 

n," 

" A. 

IL 


CfckiBlatod M 

Nitrogen 

0.i7 - 0.M - 0.7B 

- 1.14 . 

. 0.07 - 

010 - 0.10 

- 0.18 


0.67 - 102 . 090 

- 1.80 

OOB - 

0.12 . 0.20 

- 0.16 

Ammonium 
chloride • 

180 - 8 10 - 8.00 

- 4.37 

026 • 

087 - 0 68 

. 0 61 



TABLE 

A 

IV. 

a 

C. 

D 

GhloridOi oalcnlated m 
C hlorine 

- U44 

- 0.64 

- 036 

- 022 

Sodium ohlonde 

- 0 72 

- 1.06 

- 060 

- 0.86 

Ammottium chloride 

. 0.66 

- 097 

- U64 

- 0.38 


Ppoduotion of Ammonium Chloride. 

Some experiments were uarned out with a view to Hscertainiui; 
the yield of ammonium chloride from slow combustion of sample B. 
It was not, of course, possible to reproduce the conditions preruil- 
ing at Frankston. 

A short, hard glass tube was filled with material Owing to 
•diiiioulty in absorbing the products from large amounts, it was 
necessary to work with only fiye grammes at a time. The sample, 
heated from the outside, was slowly burnt in a current of air 
TThe current carried the products of combustion through a long 
tube in which were spaced twelve wet glass-wool plugs, and then 
through a bubbler containiug water. All yisible smoke or fume 
was removed before the last plug was reached. Care was taken 
to make the combustion complete, and to prevent condensation of 
products in the hard glass tube. The plugs in the long tube weiw 
pushed together, and washed with hpt distilled water until free from 
•chloride. The washings, together with the water from the bubbler, 
were made alkaline with potassium hydroxide free from chloride, 
and evaporated to dryness. The residue was very gently ignited, 
the solution then ooidified with nitric acid, filtered and precipi¬ 
tated with silver nitratei The silver chloride was weighed in a 
Ooooh crucible. Calculating the chloride as ammonium chloride, 
iUm- amount of the latter obtained was equal to 0.09S per cent, of 
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the quantity of (dried) B taken. When 10 per cent, of sodium 
chloride was mixed with the earth sample before analysis^ the yield 
was increased to 0.30 per oent« These figures most not be giren too 
much we^pht, for the amounts of material dealt with were small* and 
it IS possiUe that traces of sodium chloride may hare been rolatilised 
during the CMunbustion. In any case* the amount of ammonium 
chloride produced must depend rery largely upon the conditions 
of the combustion, such as air supply, temperature, time, and so on. 
The attempt to reproduce artificially the natural ctunbustiom is* of 
course, diflicalt, and the result is inevitably unsatisfactory. 


Conoluulon. 

In most, if not all, places where atamonium chloride occurs 
naturally, there is present vegetable matter in a more or less 
advanced state of decay, together with chlorides. The production of 
ammonium chloride is greatly accelerated by heating, and tbo 
oocuirences near volcanoes such as Etna, Stromboli, Vesuvius, and 
others are gieatest where lava spreads over soil and vegetation. 

Abegg (Hdb. anorg, Chem., III., 3, p. 360) states that in Egypt, 
where ammonium chloride is obtained fiotn the soot from burnt 
camel dung, ammonia is probably formed by processes of dooay in 
the dung before burning This, however, is most likely not so in 
the other case cited by Abegg, where ammonium chloride is pro¬ 
duced by burning a mixture of coal, salt, animal offal and clay. 
Probably here the first stage is the destructive distillation by 
of the organic matter, with the production of ammonia or simple 
ammoniacal compounds. Ueaotion occurs between these and the 
metallic chlorides There is every reason to suppose that this* 
is what is happening in the Frankston deposit. One may suppose 
that there is a considerable supply along the sea^ore of the 
niatei ial necessary for such a formatiou of ammonium oliloride. 

Hie natluMs wisli to record tiieir thanks to Mr, T. W. Corrigan, 
of Frankston for bringing this oocurrenee to their notice, tbjrcaif^ 
Mr. H, Hortung, and for fadliUting their observations. 
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VIjlJ,—pn th0 Famnol Subregitms of Awtraliii, 

Bt THOMAS G. SLOANB. 

(Comounioatod by J. A. Kumhaw). 

[Bead July 8th, 1015], 


** A considerable amount of ingenuity has been expended in 
trying to solte the interesting proUeni of the distribution of 
southern faunas. ***** No doubt our knowledge will increase* 
but it seems hardly possible to make any more theories. ” 

The quotation above from Captain Hutton's erudite paper, Tbeu- 
retloal Explanations of the Distribution of Southern Faunas," pub¬ 
lished iu the Proceedings of the Linnean Society of New South 
Wales, 1896, epitomises the position of our present subject in its 
general bearings as left by Hutton. My intention is only 
to deal with the soogeographic sub>regions and districts of llie 
continent of Australia, and, for this purpose, it is only necessary 
to refer to two previous essays, vis.. Professor R. Tate’s address 
" On the Influenoe of Physiographic ('haiiges iii tlie Distribution of 
Life in Australia,” puUished iA the ” Report of the Australasian 
Association for the Advancement of Science,” 1888; and Professor 
W. Baldwin Spencer’s "Summary of the Zoological, Botanical and 
Yieological Results,” embodied in the " Report on the Work of the 
Horn Scientific Expedition,” 1896. 

For soologists Spencer’^ splendid summary is indispensable, while 
the ability shown.in Tate’s work makes it of first-lass importance. 

To make clear my point of view towards this inuch-discusaed sub¬ 
ject. and to estaUish a meeting-ground for my readers and myself, 
the following definitions of niy position in regard to some funds- 
mental tenets of soogeography are offered. 

1. Permanence of continents. Darwin’s position was that the 
great continents had maintained approximately their present posi* 
tions siuc^ early geological times. Wallace also held strongly the 
••me view. But when we admit the union of Australia with an 
Antarctic continent, probably in the Miocene, the idea of any 
•BKtfi/itiry pennanence for the jireeent continents beyond the middle 
of the Tmtiary Era muit be gieen up. 
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2. Length of time required for tiie dietribution of eny group of 
land animals. We must suppose that sufficient land brid^sa htTO 
occurred in the Tertiary Era to hare enabled any group to have 
spread over the whole earth. The case of the strnthioua birds may 
be cited in support of this view, for this terrestrial group of the 
Tertiary Era, as is shown by its geological and present distribution, 
has found land connections which enaUed it to send members into 
every faunal region of the globe. 

3. Insects—including the order Coleoptera—are older than the 
angiospcrmous plants; therefore, any biological regions eetablished 
for plants will likely also be suitable for insects. 

4. Wallace’s view that the great faunal regions should be founded 
on the mammalia ought to be adhered to. 

5. Plants and insects of tho order Coleoptera were in Australia 
in n^Cretacoous times, and have always been there since. 

6. Parts of Australia—(e.g., ranges of south-west Australia. 
Mount Lofty and Flinders Ranges, MacDonnell Ranges, parts of 
Australian Alps)—have been dry land since the Palaeosoic Era. 

7. Following Deane and Spencer, the idea of a cosmopolitan 
Tertiary flora which occupied Australia must be abandoned. 

8. There are entomological reasons for supporting the existence 
of the Huxley-Hutton Mesosoio Trans>Paoific continent in warm 
latitudes. 

9. The eutr} of the marsupials'into Australia from an Antarctic 
source, as advocated by Hedley and Spencer, is to be accepted. 

10. Tate’s idea of a Post-Miocene extension of Australia to the 
eouthward, to account for some analogies which Kangaroo Island 
and Port Lincoln present with bis Aiitochthonian Region, is a good 
one. It has some entomological support. 

Hutton and Spencer have agreed in osoribing four separate* 
elements to the fauna of Australia Tate, in his able exposition of 
the botanical geography of Australia, divided the flora into two 
primary parts. I shall quote his words:— 

“ The flora of Australia consists of the following constituent 
elements 

I. An immigrant |>ortion. 

11. An endunic portion." 

He then divided the immigrant portion into two parts in the , 
following words:— 

" (a) Oriental, which is dominant in the littoral tracts of tropioal 
Austr^ia. (b) Aniean. For the roost part this type of vsgstation 
is restricted to ths high mountaind of Tasmania, Victoria and Hew 
South Walsa." 
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In r«gard to the endemic portion he layi — 

I will diTide the Auitralian Endemic (lora into thiee types 

1 Euronotian dominant in the south and east parts of the con 
tinent 

9 Autoohthoman restricted to the southwest coiner of West 
Aurtraba and approximately coinciding with the rainfall limit of 
twenty inches 

3 Eremian dominant in the dry region which has its centre 
ID the Lake Eyre Basin 

Towards the end of his address ho says briefly of the fauna— 

Not only in the Eremian R^ion but in tbo others the fauna (f 
each will exhibit though perhaps in a less degree similar relation 
ships to one another as the floras 

Summing up with r^ard t tlie fauna of I js Aiitochthonian and 
Eremian Prcvincci Ins words are as folkws — 

The Autochthon I an Pioviuoe is without distinctive featuiea 
other than specific 

The Eremian Piovtuce has many speeiflc and some generic pecu 
liarities but essentially Austialian 

In the year 1896 Spencer reviewed the question of faunal sub 
legions for Austialia in a masterlv manner and published a map 
showing the results he arrived at from a careful study of the 
distribution of the higher animals In this map two ot lates 
botanical regions are adopted vir the Euronotian and the Ere 
mian but owing to Spencer ■ faunal sub r^ions in no case coi 
responding altogether with late s regions new names are piopoac I 
for tho three faunal sub legions of Austiaha vie Torresian 
Bassian and Lyrean sub regions The Lonesian and Bassian sul 
regions are together the some as Tate s Euionotian region which it 
divided into two at the Clarence River the Fyrean sub region 
comprises Tates Eremian and Autoehthonian regions united to 
gether 

Spencer briefly sums up the elements found in the fauna of Aui 
traha I shall quote hu words — 

The present fauna may theiefore bo regaided os consisting of 
some four elements which may be very briefly outlined as follows — 
(1) An older one derived from a land connection with Asia the 
constituents of which it is difiicult to define and which existed 
partly in the western and partly in the easto^ division when these 
two were separated ****** (3) A senes derived from a con 
nection with a land area lying to the east of the continent (and 
connected alao with the Papuan region) represented by Miorophyura 
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ADd Acaothodrilut aiufa^ lower fwum end atmtlii(N^ Mtde 
Amongat TertebritA- (3) A eeiiee derired from the AmtrO'MAli^lui 
regloB. «•**** (4) A large and important wriep dofiiTed 
from the aouth and indicating a fonuar oonueeticin irill^ Sooth 
America acroaa Antarctic landa during a period not later Uoui tbe 
Miocene." 

With regard to the Pacitic eiemeut, Mr. Bedlej'a Viewa require 
attention. Hia paper, entitled " A Zoogeographio Scheme for the 
Mid-Paoifio," publiahed in the Pruceedinga of the L{nnBan4boiet} 
of New South Walee, 1899, enda with the following •entenoei^-^ 
" No aign of an American immigration oan be traced in the Central 
Pacific. Had the Trana-Pacific Juraaaio Continent, advocated bj 
auvh writera aa Hutton and Bam, any foundation in fact, than, if 
not lerreatrial, at any rate, marine forma ahould now extend eaat* 
aarda from America along its former site " My view ia that the 
close relationaliip beta’een tlie Carabidae of Australia and New 
Caledonia (half the genera of the New Caledonian Carabidae are 
found in Anatralia), the preaenre in Australia of Cicindtdidae 
belonging tlie genera Megacepbala and Rliyaopleura (the nearest 
relations of which are now found in South America), and, also, some 
evident relationahipa which exist between tome of the Carabidae of 
Anatralia, New Zealand, and the Hawaiian lelanda (the genus 
Mecjfdotkorax is found in these three lands) require the ancient 
Trans-Pacific continent for their explanation. 

For the four elements found in the Australian fauna by Spencer 
and others I shall adopt the names New Hottondt Pacific, Antarctic 
and Auitro-Ualaj/aH, All these nemee except New Holland are 
in general use, hut 1 have seen no satisfactory term for the element 
for which the name New Holland ia now proposed. It le TateV 
" enderoio " element, and is perhaps not quite the same es Hutton’s 
" Australasian " element. The term endemic is objectionable, for 
being an adjective in common use it oannot be given a reatrictod 
and technical meaning without causing confusion It is not eaqr to 
choose such terms, and New Holland could |lerhape be improved 
upon, hut, at least, it is distinctive, and having become obaolete ita 
assignment as a term to deeignate the primary element in the Aus¬ 
tralian fauna may be allowed, at Any mte till a better name is 
proposed. ^ 

I sl^l now toiefiy review ilie Cioindelidee end Cershidss f/t see 
how t& fow elMnents of the AttstrAlian feun* sI»psAr In thetFesiw* 
It will be eeirveniaint to take the nsMt reoentl/ Arrived eMfasbts first. 
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UiMttte dl6 ttMe rdeent oWititQlCtfti are more readily diwerned than 
thtiiie of oldhr dat4. 

1, OHind^tidiit.-^TUit findly may be taken to tie vhotly an 
Immigrant group, deiilj)^ 'htkti t&b Aliatro-Malayan and Pacific 
i(nlf664 Plte genera Cieitidfla and Tricondtfla are Auitro-Malayan; 
titf/dUpkata, Nitkerlea, DUtjfpuidera and HympUvra are of 
Pfidfib 6rigfn. 

fl. edtithidat .—^The Carabidaa df Auetralia with Tasmania as nt 
present known are ubmprited of S8 tribes, 2()U genera and 1430 
ipbeias; amongst this great complex aie found lepresentatives of 
the four elements of the Australian fauna, but it is not yet easy 
to dt^e clearly the Pacific and Antarctic types from one another, 
nor either of these from the New Holland clement. 

Austro-Malayan.—This element is very largely represeutdl 
in the fauna of Australia, especially in the Cape York Peninsula 
The following 10 tribes are wholly Austro-Malayan as far as Iheir 
Aintraliaii representatires go .—Apotomini, Panagaeini, Clilaeniini, 
Masoreini, Perigonini, Odacanthini, Di'^ptini, Physocrotaphini, 
Zuphiini, Brachyuini These tribes contaip 20 genera and 32 
ripecic*. Only one of these genera, riz , Eudalm, belonging to the 
tribe Odacanthini, is peculiar to Auslialia The percentages of the 
AuHtralian tdtals shown by this immigrant fauna aie:—^Tribes 36.7, 
genera 10, species 3 6, and there are besides at least 26 genera 
belonging to cosmopolitan tribes which are of evident Austro- 
ttaUyan origin, the addition of these would make 46 Austro- 
Malayan genera in Australia or 22.6 per cent, of the total number 
If we take away from the Australian total of 28 tribes the 10 
Austro-Malayan tiibes recognised alwve, it leaves Australia with a 
Garabfauna poor in tribal types. Europe had iii 1896 34 tribes. 146 
genera, and 2180 species. 

(2) AntkFCtic.—’There is one tiibe in Australia of undoubted 
Autaretio origin, vis., Migadopini; it is confined to the Bassian sub¬ 
region, and has representatives in New Zealand and South America 
(also in the Falkland and Auckland Inlands), The Meoodemides 
(Genera Vereotoma, Lyehnut, eto.), a group of tlie tribe Broscini, 
largely represented in New Zealand, is also an Antarctic group 

(3) Pacific.—I have not been able to r4cogniee ■atiafaotorUy tlie 
odiiktilaents of the Pacific element in the Auitralian Car4*fi*fauna. 
Proh^biy this can only be done by someone with n good hnowledge 
iii‘jV)^fo of the fnuilM of New Caledonia add New Zhafad'd. 

Neir Sottand.—Tribes Pambbiini and'Cu’aeip^ini. ^6roups 
(trtbe Sckritinl) Promecodorides (trite ^foatini). the 
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Auttralian leotiou of the tribe Helluonini, the Australian section 
of the tribe Pseudomorphini, etc. The Carabidae are not suffl- 
cientlj carefully wori[.ed out and compared with those of other 
regions for any work of ralue to be done yet. 

There is apparently no reason for entomologists to dissent from 
the adoption of Spencer’s three faunal sub-regions; they seem to 
suit the Carabidae, though the order Coleoptera is so ancient ^that 
its distribution might have been expected to accord with that of the 
plants rather than with that of the mammalia. We will take a 
brief glanco at these three faunal sub-regions, and the districts into 
which I dirided them on entomological grounds in the year 1906. 

The Torresian has the richest fauna of any of the sub-regions of 
Australia, and is largely stocked by Austro-Malayan types found 
nowhere else on the continent. It is a tropical and sub-tropiool 
courftry with a rariable climate, which in some places near the sea¬ 
board has a high average rainfall, and a tropical flora, such as 
accompanies a heavy rainfall where the soil is good; in other parts 
rather dry, and with open forests; its rivers are numerous, though, 
owing to there being no lofty mountains and the nearness of the 
watershed to the coast, no such great rivers as might have been 
expected are present. The Torresian and Eyrean sub-regions are 
now fused together, with the arid climate of the Eyrean sub- 
region as the chief obstacle to the complete intermixture of their 
faunas. It is impossible to draw a definite line between these sub- 
regions, unless empirically, as was done by Tate when he adopted 
the line of tw^enty-five inches of mean rainfall as the boundary 
between his Euronotian and Eremian botanical regions. It is rea¬ 
sonable to expect that the hardy Eyrean fauna will have b^n able 
to encroach into the more favoured Torresian region to a greater 
extent than- has the Torresian fauna into the Eyrean steppes, 
though the comparative freedom from competition in the sparsely 
inhabited Eyrean country may have been favourable to a widespread 
range for some hardy Torresian forms. 

The districts proposed by me in the year 1906 for the division 
of the continental part of the Torresian sub-region were three, aa 
under:— 

(1) West Torresian District.—^This was divided from tiie rest of 
the sub-region by a line drawn north and south from near the 
bottom of the Culf of Carpentaria. The typical insect fauna of the 
West Torresian district will probably be found about the Daly 
River, but I know very little of the entomology of this district. The 
strange genus DeUniw of the tribe Pterostiebini is peculiar to the 
district. 
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(2) Middle Torreeian Diitrict.—^Thu extends from about the 
bottom of the Gulf of Carpentaria to near the tropic, haTing the 
Briknden Kerr Mountains for its central feature. The genera 
Siagmomma (tribe Scaritini), Me^^nognathun and Loxogtniua (tribe 
Pterostiohini) are not found beyond the limits of this region; also 
Bhgaopleura^ a remarkable genus of tlie family Cicindelidae. 

(3) South Torresian Di8trict.~ThiB extends from the tropic lo 
the Clarence River Its typical Carabidae are found from the Bur¬ 
nett to the Richmond River. Liopaaa^ Leirodira and NofoUnitiM 
are distinctive genera (tribe Pterostiohini) belonging to this district. 

The Bassian sub-region is a country of mountains, rivers and 
forests. In its past history we may imagine great ranges of moun¬ 
tains covered with perpetual enow, which presented a barrier to 
the southward progress of the fauna of the north; for this reason, 
we may suppose the Cicindelidae failed to reach Tasmania, or, 
except os very recent imnugraiits, Victoria south of the dividing 
Range; for the same reason such characteristic Australian groups 
of the Carabidae as the Carcnuma and Helluonini have not extended 
to Tasmania, and are hardly represented iu Southern Victoria, 

Through the continental part of the Bassian sub-region five 
reciprocal routes of past migration may be perceived; vis., three 
from north to south, and two from east to west. The north and south 
routes will be, one over and along the mountains, and a route on each 
side of the mountains availaUe for the fauna of the lowlands. Such 
species as the Carenums Lacroncnphua locologu^ and L, foue%- 
pehuU may be taken as lowland forms, which spread into Victoria 
and the south-eastern parts of South Australia along the western 
lowland route The two east and west routes will be, (a) Tate's 
Post-Miocene route across a former southward extension of Aus¬ 
tralis This must have been a forest-clad land across which have 
passed such Carabidae as the ancestors of the present species belong¬ 
ing to the genera PromecoderuB^ AmblyitluB^ Plafylytron^ Sor- 
fnaeruB^ and the single species of Notonoinua found in Western 
Australia, (b) The routo which became available on the union of 
the Bassian and Eyrean sub-regions, and which has been taken 
advantage of by both Bassian and Eyrean types. 

In the scheme proposed by mo the Bassian sub-region was divided 
like the Torresian into three districts, vis., a northern, middle and 
Tasmania. There is apparently no true line of demarcation between 

(4) the North Bassian district, which centres on Sydney, and (6) the 
Middle Bassian district, of which the Australian Alps are the great 
natural feature. 


11 
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The Ejretin Subregion.-—VhU iiniM»e» diriaion baa gnaradl;^^ • 
bot, dry olimata; in no part baa it a winter that bringa anew ti«nr 
even (easept near Cape Leeuwin) decided dnbpneaa. There ia 
abradant evidence of the long^ntinued prevalenoe of thaae eeadi- 
tipna, witit the reanlt that tiM now dominant type! of the fauna aM 
compoeed of oomparatively few wid»>ranging q»eeioa> each apeciea 
being often found in iioUted eoloniea, aometintea at great diatancea 
fnun one another. Attention wan drawn to thia fact fay Profeaaora 
Tate and Spencer in ^ Report of the Horn Expedition. Some Uf 
the moat diatinctive winglem Carabidae of the Byrean aub-regioh 
range from tiie coastal dietriets of Weateru Australia to New South 
Wales (such are Oarennm eleffatu, C. »tartUaidet, Xroearrnum 
tloHgatwn, Parroa hovntii). 

Doubtless there are several centres of distribution in the present 
Eyrera sub-region (e.g., Flinders Range, MaoDonnell Ranges, 
ranges of South-westei» Australia). There has been a great deal of 
immigration into it from the Torresian and Basaian sub-regions 
The Carabidae of the Eyrean sub-region are not numeroue, oonaider- 
ing its great area j the eastern parts have more genera and speciee 
than the western parts, owing to the numerous Torraeian and 
Bastian forms which bare invaded the eastern borders of the sob 
region. Characteristic groups are:—^The tribe Cuneipeetini (one 
genua with two species), the group Carenides (tribe Scaritini), and 
■uoh genera as Gnaihor^t, Partita and Adotela (tribe Broecini), 
Phortieoiomut (tribe Harpalini), Hdlvarehw and HeUuap(ent$ 
(tribe Helluonini). 

I divided the Eyrean subiegion into fire districts in 1906. 
These were numbered on my map from 6 to 10. 

(6) Tbs Rirerina district is probably merely part of the eastern 
marches of the Eyrean subregion. It may be considered to take 
in the whole of the basin of the River Darling, ita western boundary 
being the watershed between the Darling and Barcoo Rivers. Ita 
chief distinctive character is the prevalence of immigrant forma 
from tbe Basaian and Tt^iiesian subregion*. 

(7) The South Au^ialinu District.—^Tliis has for ita centre the 
Hount Lofty and Flinders Ranges; probaMy it abould Include the 
Viotorien Mallee distrieta, and it may extend round the head of 
Spencer's Oulf to take in Eyre'e Peniuaule. It hae two very 
iaolated genera of the tribe Pteroctichini, via., Peeato^iu and 
Tarofka. 

(8) Soutbweat Australia.—‘This district diould fae deftnad by the 
reinfall line of twoity indiea te oofiuepond with Tute'k Ai^ofltllkb 
mien Province. 
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Hap thowing entomdogioal diiirioU of AiEutnliE u ncnr Boggeited 


1. WeftT<nmbui Diitrict 
S. MUdle „ 

8, Banth H „ 

4. NorUiBMiUn 

5. Middle „ 

6. BlTtrbft „ 

7 South AnalnliAii ,, 

8, South Wort liutndiA 
0. STorth WeitAuitnJia 
10. Control AuftnlU 


ContinenUl put of 
Toxreeiaii Subregion 
of Spenoor. 

Oontlneninl put of £m- 
sloa Subregion of Spenoer. 

Eyreux Subregion 
of Spenoer. 


Enronotinn 
Prorinoe 
of Tate. 


7, 9 ,10 form Etomlan Protrliioe of Tate, with rainfall lem than 25 in, | 8 
U Antoobtiioniaa Protrinoe of TMe* 


(9) Tlia North-weit District.—Thii is p^hapi a weakly defined 
portion of the Ejrean sab-region; probably^all the country watered 
by the De Orey, Ashburton, Oasooigne and liorchieon RiTers should 
be included in it, bat ite Carabidae are too little known, eepecially 
in regard to their eastward range, tor this district to be treated of 
wfUi oenfldsQce. 

(10) C^trsl Auitrallar—ei intended by me in 190fr-H»rresponded 
to the Larapinta diitrict of Tate (Horn Expedition, Botany), whioh 
oSntres iwnd the IfaoDonnell Ranges, bat in practice it may be 
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taken to oompriee all that ia left of Spencer's Eyrean sub-region 
after the other four districts treated of above are removed. 

In conclusion, 1 wish to emphasise the view that such faunal 
districts are better suited than any political divisions tor use by 
biologists to show the distribution of genera and species. Such 
districts can be employed to impart a greatly added value to pub¬ 
lished lists of species, without adding to their bulk (this being an 
important consideration in dealing with such an order as the- 
Coleoptera, which requires a large volume for the mere enumeration 
of the names of its innumerable species). It a map be given with 
the districts numbered on it, these numbers can be added on the 
same line as a name of a species in the list without increasing its 
bulk or price. It is much to be desired that workers in different 
groups should use the same set of faunal districts, and it is not 
to be supposed that a system of districts which will commend itself 
generally to soologists can be evolved without much study and* 
research At present I can only feel confident of Tate's Autochtho- 
nian Region being a surely defined faunal district. 


[Paoa Bot. 8oo. Viotoua 28 (N.B.), Pakt 1., IBIS]. 


Art. IX. — Further Notea on Uie Eaaential OUa of Auetralian 

Myrtaoeae. 

Bt a. E. DAWKINS, B.Sc., and J. C. EARI^ A.I.O. 
(OoTarament Beaeandi Soholan). 

Commnnioatad by Dr. Heber Graan. 
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Part I.— Tlu E$tantial Oil of Bugenia SrnUhii. 

By a. E. DAWKINS, B.So. 

Eugenta mithtt (N.O Myrtaoeae), commonly known aa “ Lilly- 
pilly," ovcura in Eaiteni Auatralia from Victoria to Queenaland. 
It it a maguifioeut evergreen ornamental tree, reaching a height of 
from fifty to eighty feet; the leavea are dark green, oval, alightly 
pointed, and covered with oil-dota; tlie flowera are amall and pale 
green, and produce uumeroua white, lilac and mauve berries, whioh 
are very showy when fully ripe. 

The wood produces a dark, close-grained timber, said to be well 
adapted to ornamental furnishings Baron von Mueller records 
that the bark contains 17 per cent, of tannin. 

Some species of the genus Eugenia produce large, juicy table fruits 
of a wholesome, agreeable flavour, the young flower-buds of B. 
eargophgUata form the spice well-known as **cloves”; “allspice” 
is the product of B, pifneiUo; and the seeds of B. jambofana have 
,been used as a remedy for diabetes. 

- Aa Eugenia Smithii is found in such profusion in the native state, 
and grows rapidly under cultivation, it was thought desirable to 
investigate and place on record the nature of the oil contained in its 
foliage. 

The material from whioh the oil was steam-distiUed was obtained 
from the llelboume Botanical Gardens, through the courtesy of the 
Curator. 

PHyaloal Oonatanta. 

nie yields and pbysleal constants of the two samples worked with 
were aa fbllow 
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TABLB 1. 


W«I|M of Ihtm ia Ibo. 
OoBoeo oCoA 
PaMMilifo jWA 
8p|wi(|of*OThf «h«iu 
Op)ti|Ml rptetion - 
Aotnuttvo ladoi ^ 


]fiV» 1«4 • Jail', 1014 ' 
140 • lOS 

lOS ' tA 

a44 OJS 

MA • m 
+050* - +048* 

1.4T01 • 140» 


Hio diAr«Boe In jmU UlnttntM tb* ■enoonnl mrintioB nannllj ob^ 
■•rvfld in the dktillation of oik from tiie MjrtaooM^ Imt the phjiknl 
ooosUnU are lo aimikr that the two wnplea m^r be regarded ae 
identioal in oompoaition, The oil k pak jellow in ooloar and po M ie M O 
a eweet penemtiiig odour. 


Fraotional DlitillAtion. 

¥ 

Bjr way of eiploration 60 o.a of the oil wee anbinittod to a firaotloiial 
dktiUatioa in a atUl of itandard diaienek)ii% the reenlto of whkh arw 
embodied in the gn^ and in Table IL 



160* 200* 
Ta i ug y raftiw. ,oft oft dkiiWyg^ 

L J«f«aM ftailMt. II. J e ia l gp lm H Mnea 
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TABLE II. 



tWnipmivri 

Pttriinlan 

AftBtaT 

mvMgr 

Outloil 

fOMM 

BflhvoMirt 

ImIm 


bj fotUDML 



Mm 

I 

bel 0 «r lU c 

1.6 - 

— 

— 

- 14078 

If. 

166*-16V* 

- 60.6 - 

.860 - 

+3S e* 

- 1.4661 

IIL 


- Sl.l - 

877 - 


- 1.4697 

Beiidaa - 

AboM 176" 

- 7.7 - 


— 

- 1.4818 


The ourre indiratn that the oil cnntaina one preponderating^ 
oonatituent, and aug^gesta that this ia probably pinene. 

Cheinical Examination. 

Cl —From a fraction boiling at about 166 deg. C. a nitro* 

aochloride was prepared; melting point a 104-106 deg., indicating 
pinaenoe o( a-pinene The rotation of the original oil and that 
of the pitaene fraction show that the hydrocarbon is present in the 
dextru form, a conclusion in agreement with the obsereation that 
the nitroaoohloride was formed only with diffloulty (t Gildemeitter 
and Hoffmann— Thf Volatile (hit, p 996) 

/I /'(uriir.—In older to test fur tlie preaenie of j3 pinene or 
nopinene), nhiUi is awiucinted with the « pinene nf turpentine oils, 
the following experiment was carried nut (Wallacli, Lielm. Ann. 
366, (1907), 328) *—30 c.c of a fraction boiling between 157 deg. 
and 166 deg., was oxidised with exiess of cold alkaline solution of 
potassium permanganate, the liquoi was filtered from manganese 
dioxide, steam-distilled to remove utalianged oil, and concentrated 
to a third of its original bulk. There was no separation of the 
sparingly soluble sodium nopinatc (A control experiment using a 
similar fraction from oil of turpentine yielded.a sodium salt, the 
acid set free from which had the melting point charaoteristio o| 
nopinio acid.) 

PhtUatidrtne. —The presence of phellandrene and other nitsosite- 
forming hydrocarbons, was tested for with negative result. ] 

Aew/i.—Absent. 

Sitert, —^The saponification number waa 11.6, representing 4 per 
cent, of eaters, oalonlated as CuH^O, Ta order further to 
investigate the esters 100 c.c. of the original oil was saponified with 
60 c.c of a 0.6 2f. alcoholic solution of sodium hydroxide. After 
•apeniSeaiion 60 c.c. of water was added to precipitate the oil; the 
aqueous liquor was separated and evaporate to one-third of ita 
built, acidified with hydrochloric acid, and extracted with ether. 
The ethereal extract was dried .over calcium^ eulpbate, and allowed 
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to eraporate in the air. The acid orjstallieed in idiining laminae, 
reaembling thoae of benioic acid. They were raorTttalliaed from 
ether; melting point 119-130 deg. (M.P. of benioio acids 131 
deg.) The cryatala were only iparingly soluble in water, but were 
readily to in ammonium Jiydrozide. A neutral solution of the 
ammonium salt gare a bufl-ooloured precipitate with ferric chloride 
solution. These reactions indicate the presence of a benioate in tlio 
oil; there was not, howerer, sufficient material to identify the esters 
further. 

Alcohoh .—Saponificatiou number after acetylation was 34.9, cor- 
respondinu to S 7 per cent of free alcohols of the foimula OuHi^O. 

PAenoft.^'-Shrinkage in rolume on treatment with n 5 per cent, 
solution of sodium hydroxide was nil. 

Aldehydes and Ketones .—Absence shown by bisulphite abs«>rption. 

Cineds .—The presenop of this substance was not indicated by the 
physical properties of the oil, nor could any trace be detected by 
Hirseb’s delicate iodole teat. 


Summary. 

The oil consists as follows:— 

d if.Pinene, 80 to 90 per cent. 

Eaters (partly benaoates), 4 per cent 

Alcohols, 3.7 per cent 

The oil is interosting as the source of a highly dextroratatory 
pinene, but this has at present no technical application which 
would, taking into account tiie small yield, make the distillation of 
the oil in quantity a commercial success. 

The author is indebted to Mr. P. K H. St. John for the intro¬ 
ductory botanical characterisation, and for assistance in collecting 
*tbe leares and distilling the oil, and to Dr. Green for much helpful 
adrice in the analysis. 

Addendum .—A Ample of Eugenia myrtifolia, another species 
indigenous to Eastern Australia, was also examined, but although 
some forty pounds of the foliage were submitted to steam distillation 
in the usual manner Tisible traces of oil were obtained 
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Part ll.-—Tlu CaleiUatioH th* OU ConUHt of Foliagf from 
MeatttrfmeuU if the Number and Siae if the Oil Olandt. 


By A. £. DAWKINS, B.Sa. 

V 

The collection and diitillation of oil-coutainiiig material! is often 
•« matter involving much labour. Since therefore the oil is aell 
known to occur in the rase of many specie! in Hmall, well-defined 
oil-dots or oil-glands, it was thought that it might be possible to 
forecast the oil content of any particular species by making a tQVi 
measurements of the size and number of the oil-dots, weight of leaf, 
etc. 

Let be the average volume of the glands in e e., 

0 

n tlie number per sq. o.m., 
g the specific gravity of the oil, 
w the weight of leaf per sq. o.m., 

p the ratio of tlie weight of leaves to the total weight of leaves 
and stalks as usually taken for distillation. 

Tlien assuming that the oil glands are spherical the percentage yield 
of oU will be 

w 

The measurement of the sim and number of the oil-glands can 
readily be accomplished microscopically, using an eye-piece pro¬ 
vided with suitable micrometer scales.^ 

The specific gravity of the oil can of course only be determined 
when a sample of the oil is available. For most oils, however, a 
sufficient approximation will be attained by giving g the value 
of 0.9. 

The value p is determined by stripping one or two typical branch- 
lets, and weighing the leaves and the stalks separately. 

The accuracy of this method may be judged from the folloadug 
series of measurements on several species of oil-hcaring plants which. 
we have recently had the opportunity of distilling. 


1 AcaaTtalsBlieiUslor«oBallBStteaaailMr«(oll 4 oto«Mlw«Ml|)rn* 4 *byrallngstHta 
et sswiH on • iMs Atil el mien. 




/r <r. Jfoti; 


1ifi4 

, sss g ' • ' !r?sr' 


JVUMltllfllU .) 
rodMtf. j 

» .118 - 1810 , 

M 

fteill - X)B 7 - 1408 - 

.0108 

• 909 % 

. { 

• 9 , 10 ) 

A 40 


• .118 - 880 - M - 

j 089 

. JI 7 > 1.09 • 

1.89 

Hteiii ) 

- .158 - W - .81 - 

.088 

• .n - .99 • 


Liptmpimum ) 

br^ - .071 t 1080 - 

.98 

mnaXi - .078 • 990 - 

.017 

.018 

• - . 40 ) 

.49 5 

49 

) 

BmUhii. j 

large - .001 * 478 - 

.88 

jm 

.44 V 
.89 ( 

- J 9 ' 

» 

■mail - j 07 > • 040 • 

.087 



The diitillationi were carried oat on freoh material, from a half 
to three hundred-wei^ta of foliage being uaed in each com. It 
will be Men that the agreement ie aa cloae aa can be ezpeoted in wiew 
of the difficulty of obtaining a repreaentative aainple. 

The method and formula may, therefore, be applied to indicate 
the approximate yield of oil to be expected from any oiUproduoing 
plant 

Part III.->7'A4 Aaanfwf 0«f ^ Eueaif/ptM pUUyjmt, 

Bt J. 0. BA.BL. A.I.C. 

By eourteay of the Direotor of the Melbourne Botanio Oardena, a 
aupply of the leaTea of Eucal^pHu platj/ptu, a tree indigenOM to 
Weatem Analralia, waa obtained from the Gardena for the pntpoaea of 
dutdllation. 

The yield of (dl obtained on diatillation of the fraah leaeee wee 1 per 


cent. 

The oil had the following oonatante 

Speeifio gravity at 1B*/Ih* .... 0.9045 

Optical rotatioB in 100 mm. tuba at 13* 0, ep -f 9.1* 

BefmetiTa at 30* 0, • . • 1.4975 

Saponiil eAti m M umber . . . . g 

SaponitfeatioVatMiber after aoetylatioa 34 

AMMiydaand |ietiDii»40atMt d et et e min ed 
by abaorption with 90 % eodiam bfonl* 

phita Bointion .nil 

Qineole ooabeat by dilvot abeorptfoa witir •r 

60 % eoiatka oC motein - 59%bywci|kW 
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^Ob« jmnlihi of % fraottoQol <fa rtU M< o ft of 60 0 , 0 . of thi» oil «|ider 
a 6 qifi 9 |A 6 rio pommy aod of tbo oammiiBMioB of tii»fimotiwui 
mro giron in tho fidlowing table:— 




Tolnm 

S.G. 

urofwc 

16*0 

-ILVO 

"s 

Visctiovir 

Tsnmature. 

of oil 
(UsttUed. 

A • 

• nptel6tA*0 - 

SelSfleO. 




B - 

. leaAVJ-iero - 


- OM0 - 

+ao.(t* 

- 14080 

0 - 

* le? *o-i7oro . 

10 . 0 a «.o. 

a 0.808 - 

+ 16.1“ 

- 1.4878 

D - 

. iro ^3-176!^ • 

0.65 ao. 

• 0.008 . 

+ 8.6* 

- 1.4007 

S - 

* m •c-iMM • 

8.75 O.O. 

- 0^16 • 

+ OJf 

• 1.4860 

F - 

. 164 *C-X08*C - 

8.95 0.0. 

- 0M6 . 

— 

- 1.4608 

- 

- too *0-M(fC • 

8.86 0 . 0 . 

. 0.087 - 


< 1.4845 

H . 

( Besidw boUlag 1 
* i above f4(y% t 

4w4o.o 

• 0L068 • 

— 

- 1.6040 


The low initial boiling temperatnra oomfained witli the poeitive rota- 
tkm of the oil, indioated the probable preeenee of pinene. In oon- 
finuation of tUi, a crystalline nltroso-ohloride of melting point 106* O 
was prsparad from fimetion B. Fraction D yielded a small qaand^ 
of a oiystaliine niirostte which could only be purified by dissrdving 
in chloroform and precipitating with petrol; thus obtained it had a 
meltidg point of 104* 0. This indicated the presence of a smell pro* 
portion fA phellaadrene in the oil. The residue^ H, was dissolved itt 
dry ether, and dry hydrochloric acid gas passed through; 110 crystal* 
line hydrochloride oould be Isolated from the resulting product. 

For further examination of the oil and confirmation of the results 
of the above preliminary investigation, 200 c.c. of the oil were 
fractkmated at 32 to 34 mm. pressure. The following results were 


obtained: — 

fiactiea. 

Timpm' 

tort. 

Weight 

dMlled. 

S 0. ixvftvc 

0 . at ion 

I. ■ 

• UptoTTO • 

SS.7» gms. 

. 0.870 T 

+ 81.4* 

U. • 

. 7rC-7^^3 - 

S8.7t gms. 

- 0888 - 

+ 16.5* 

m. • 

. 75^-78*0 . 

67.70 gms. 

. 0.000 - 

+ 67* - 

rv. . 

. 7S*0-BI^ . 

67.90 gma 

. 0.018 * 

- lA* 

▼. . 

- Beddne -f loss • 

ISXM gnw. 

• aoio - 

— 


FitMfM—Fraedon L yielded a nitroso*oliloride similar to that pro* 
vtoudj iditained. Tbe nitrol*piperide prepared from this eempound 
belted at 115113* a 

■Fraction II, yielded a email quantity of aitreeite, 
which after parifleatioii umhed at 106-106* O. There auieH little 
doubt that tbia wee ^eliaadrene nitroaite. 
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CtneoU (enoalyptio]).—The eioeole-iodol addition oouipoiind, melting 
118* 0, after reoryetallieation from bentene, wae r^iiy obtained 
from a portion of fraction Ill. 

Aron%adttndrm€ —The reaiduei T, gave the colour reactions attrib¬ 
uted by Baker and Smith to arornadendrene 

Summary. 

The following approximate composition may be assigned to the 
oil:— 

Pineiie - - - - - 20-28% 

Phellandrene.10-16% 

Ctneole. 65-60% 

Arornadendrene .... 10-16% 

Alcohols, free, and combined as eaters, 

lap to. 6% 

J have to acknowledge my thanks to Professor Masson for en¬ 
couragement and permission to use the University laboratories, to Dr. 
Green for many suggestions in the course of the work, and to Mr. 
St John for assistance in the distillation of the oil from the leaves. 
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Art. X —New or lAtUe-hfwwn Victorian FoaBila in the 
National Muaeum, 

Part XYIII.—Sour YiiuiraiAN Tbilobitwi 

By FB^BBICK OUAPMAN, A.L.S., <fec. 

(PftlAeontologiit to the NAtioBftl MoMum, Melbourne). 

(With PUtee XlV XVl.). 

[Boftd July 8th. 1916] 

Introduction and Summary. 

DoflcripiiouM of Ato Victorian trilobitea appeal^ in Part XIV. 
of thie aeiiee^. foui of uliich are rofitricted to the Melbournian 
horneonH In the present paper aunio trilobitei of the Teringiau 
group iiru donlt with, iiiaiiy of which huvo already been found in 
a eimilai fauna in New' South Walen. Our knowdeiige of the Vic¬ 
torian Silurian trilobilcn shows that the majority of the New 
South Wales species are found in our upper scries^ or Teriu- 
giau^ beds; and it seeinH fairly certain that the Silurian 
beds in the neighbouring State, are, as at Downing and Yass, of an 
Upper 01 Newer Siluiiaii facies Not only do tlw trilobitcs of this 
uppei senes point to a younger phase of tho Silurian, but some 
of the species are closely related to Lower, Middle and Upper 
Derpnian trilobites in Bohemia and North America, such as Ooldiui 
greeniif sp nov. (l-iower Deronian), and Cheirurus $ternbergi, 
Boeok sp (Silurian to Upper Devonian) 

On the other hand, forms like Goldins rresawelli^ sp nov , Proetoa 
euTfeepSf McCoy sp., CyiJhaapu sp nov., C\ ynssen- 

iiif Eth. fll. and Mitch, (with its ArefhusinaAike cepbalou), Caly- 
mene angnsHor sp. nov., and C btumenbachi, Brongn., are more 
or less Silurian in aspect 

Eleven species of trilobites are included in this paper — 

OoktiuB greenii, sp, nov. 

Goldius ere$av?fUi^ sp. nov. 

Proetus euryeeps^ Mo(V>y sp 

CyphaipiM bowningentisy Mitchell (Also N.S.W.). 

1 Pm. Bogr. lee. VMerle. roL judr.. pi IL, mt, pp. M400, iria JsL-bdiL 
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Cjfpkatpit UlfdaUntit, 0p. nor. 

GjfjAatpU jfMMMw, Etli. fit. aad Mitok. (Alao V.S.W.). 

Calffmeno anguttior, ip. nor. 

Oaljfmen* of. bhunmbaehit, Brongn. (Alao Brit. Ida., coB- 
tinaint of Enropo, N. Amorioa and N.S.W.). 

Cheiruma atembergi, Boeok ap. (Alao England and oon*' 
tineut of Eurapo). 

Phaeopa erouleii, Eth. fU. and Mitch. (Alao N.S.W.). 

Phaeopa aerratua, Foerate. (Alao N.8.W.). 

DESCRIPTION OP THE F08S11R. 

Tbilobita.—O rder Opibthofaria. 

Fani. Goldiidab, Raymond (Brontaidaa^ Angelin). 

Genna Qoldlut, De Koninek.' 

Ootdiua greanii, sp. nov. (Plate XIV., Figa. 1, 2). 

Deaeriptton of Molotgpe. —B'onn abort, broadly orate. Cqthalon 
abort, arcuate. Glabella unuaually email at the baae, expanded in 
front j only the middle furrow ia well marked, the anterior and 
poaterior being ahallow and indiatinot. Anterior margin of gla¬ 
bella auloated, with a narrow and fairly deep furrow, the aurfaoe of 
which ia ornamented by a faint undulate atriation more or lem 
parallel with the bordei. Neck-ring diatinct. Palpebral lobea 
rugoaely ornamented. 

Thorax with ten alender aegmenta, the diatal extremitiea of which 
appear to be free; their aurfaoe relieved with fine, atrongly curved 
or wavy tranaverae atriae. Azal funowa of thorax practically 
parallel and deeply inciaed. 

Pygidium moderately large, arnni-ciroular; with aeven radial 
riba or coaleaoed aegmenta, and one caudal idtiob ia bifurcated for 
more than half ita length. Pygidial axia email, roundly angular 
at the diatal apex; the central ridge divided by aeven tranaverae 
furrowB, the aegmenta convex. Pygidial margin entire. General 
aurface of the pygidium convex proximally, gradually beeoming 
depreaaed and c^ave towarda the poaterior margin* Surface of 
radiating pygidial riba ornamented by thin raiied wrinklinga or 

l Tba —HA fail I f Mig 

nUag, *• DaKoolBcira Im koMm bmdw OaUhu, tba fMMta mag 1w Itai alaM, la UW 
OaMtaMMaMdtthiakMtotrpa, bailtoaNaa me-abwMIroMvMl Ha* iMBiOf an. 
«q0Habgrrabrialaa(l8n>, vtalUllMiifMthaadiallulrM«Haaa«Mt«laMlla«aOaM|. nA- 
iBaHdaOaMfHihi laai (W UwiMda, qjel. m BaUM,Va|.L. F.aan cleiwHl*»ei«a«» 
Bwemi,bwita>aiae>aiaia>i w aU aei Mawainaia tf i i aMtri>iXwaa<a!.iBian. 
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•Mm, which are tranaeerM or tiorinal in the median, bifurcated 
rib, bat in maintaining approximately the ume direction on Ibe 
latcend riba aa on the median rih^ the atriae are diapoeed in an 
inoreaaittglj oUique manner aa the thoracic region in approached. 
The interapaoea between the pygidial riba, and even the proximal 
wnda of the riba, are traveraed by micmacopiu railed striae diepnied 
parallel to the margin of the pygidial aliield 

Dimenriont .—Total length, 39.6 nun., greatcbt width at 
thorax, 35.96 mm. Length of rephalon. including neck-ring, 
11.36 mm.; length of thorax, 10.36 nun ; length of pygidium, 18 
tern. Oreateat width of p3rgidiam, .30 6 mni Width of thoi acic 
axis, 8 mm. Width of pygidial median ridge. 2 36 mm. 

Ohifti>ation $.—^The aame quarry from which the above hulotype 
waa obtained, haa yielded aeveral other, more or leas iniperfeit 
examplea, chiefly pygidia, which 1 tentatively refei to the same 
apeoiaa. They range from the moderate-aiaed and neatlv-orn amen ted 
flabellated pygidial apecimena, to some nearly of twice the dimeii- 
aiona, having a slightly coarser rugoae ornament. No diatihction 
can be drawn between them. Diflerencea of aiie and ornament 
probably repreaent, in anme canea, aexnal features. 

The whole carapace in thia apecies is reniaikiibly ahoit; otliei- 
wiee it oompares rather cloady with Barraude’a Bronteut formonnA 
The Bohemian apecue, moreover, differs in its narrower frontal 
margin to the glabella, and the ahallower and broader posterior 
furrow 

A related but much longer tonn is Uawle and Cot da's Bronteu$ 
oUongut} with similar ornament; the axial ridge of the pygidium 
in thia species, however, ia proportionally amallcr In general 
form, Hawle and Corda’a Brontevt herkeleyanu*,* from the red 
limestone of Mnenian, Bohemia (Ff3 of Bartande, or Lower 
Devonian), ia almost identical. It differs in having the axis of the 
thorax narrower, the pygidial axis expanding terminally, and the 
median ridge bifurcated to one-third of its length, instead of to 
more than oiie-half as in 0, preenw. * 

In reference to the Devonian aspect of a portion of our Silurian 
fauna, it ia interesting to note that the Bohemian allied sj^iea, 
formotiu, occurs at Dvorats, in Lower Devonian strata, qf the 
same group of beds as that containing O. nhtonffVH above mentioned. 

l erW.aiLBoaiaH,ToLl.UBI,a>l51,pl.BM.at U;|iLsMI,a|al4. 

% tnkm IlMSer. A Maa. MaUtM, Wl, y an. Baa aha sanand*. Srw. SO. aoMma, 
tlH, SL M, si iM., a«a U4r. 

I ltsaaiWiabb*es,fM]len.TM,UI?,y.at,yilr.,ax.ai. 
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Horiwi . and Occurrence.—Silurian (Yeringian), Ruddodc^a 
Quarry, near Lilydale. Holotype preeeoted by Mr. J. S. Green^ 
after whcau the species is named. Also several other fragmentary 
specimens from the saiue locality, in the Museum oolleution. 


Ootdiui crcmesUii sp. nov. (Plate XIV., Fig 3 ; Plate XVl., 

Fig. 17). 

VcBcription of pygidium. —Comparatively diort, one-third 
broader than long Surface gently convex below the pygidial axis 
and falling away to a plane surface round the circumference. 
Pygidial axis prominent, surface covered with distinct, rounded 
granules, rather closely set, and extending over the whole of the 
dabellate portion. P^*gidial fused segments six on each side of the 
median ray, which is simple exo^t for a short bifurcation close to 
the margin. Pygidial segments fairly conspicuous around the axis, 
flatly rounded^ slightly sinuous and concave towards the median 
axis; divided by n very narrow groove, which disappears near the 
outer margin of the pygidium. 

DimenHoni, —Width of pygidium, 17 mm.; length, 11 mm. 
Length of pygidial axis, circ. 3.6 nun. 

OhiervafiouB, —Although the aboro species is founded on a 
pygidium, the characters of this portion of the carapace are so well 
defined as to afford a good basis for its specific identification; 
moreover, the pygidial characters are especially distinct in this 
genus. 

There is already one described species of the genus which bears a 
striking resembinnee to the present form, namely, Ooldim td- 
vardiiy Barraude sp.^; found in the Silurian of Bohemia in Etage 
Ee2, the upper bed of the Silurian in the present interpretation 
of that system, and which practically agreeo with the Teringian 
series of the Victorian Silurian. G, tdmrdnx^ although agreeing 
with (?. cTtBtwtUi in form, general style of ornament, and non- 
bifurcation of the median axial rib, lias more convexly rounded ribs 
in Die anterior region, the median axis is more swollen; and the 
granulations arej^rser. 

Horimh and Occurrencf, —Silurian (Yeringian). Cooper’s Creek, 
Gippband. presented by the late Rev. A. W. Cresswell, M.A., after 
whom tho species is named, in recognition of his valued collecting 
in the Silurian of this State. 


l ArmitoM# Bsmod*, SfiS SU. roL L, ISflt, pi Itt, pL sUL, Sga SO-H 
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Fam. ProxtioaKi Corda 
Qeuoa PrORtUR, Htaininger. 

IWoeiuB Bw^cej^H^ MoOoy sp. (Plate XIV., Fig. 4), 

ForhtBia McCoy, 1876, Piod. Pal. Viet., Dec. III. p 

17, pi XXII.. figa. 10, lOo. 

OhiervatioftE ,—Since McCoy’s description, scvoral specimons 
hare come under iiiy notice 

A Andy preserred example from lluddock's quarry near Lilydale, 
in the possession of Mr. J. S. Green, shows the surface of the cara¬ 
pace to be minutely granulated This serves to clear up any 
doubt regarding the surface ornament; for McCoy remarked, in 
hiR description of the speciest: The surfoco is indistinctly pre¬ 
served, but I think it is minutely granular 

A small, but nearly perfect example of the same species was 
found by Mr. Anuear, near Lilydale, and is now in the Museum 
collection. It measures only 7 mm in length. In this spociinen 
the free cheeks and geual spines are diHtinctly granulate 

In a series of Silurian foRsils fiom Loyola submitted for descrip¬ 
tion by Mr. Geo. Sweet, F (» S , there is another example of the 
aliove species. This has since been presented t<» the collection. The 
(c])hnlon is fairly well preserved, and the rest of the carapace can be 
gcncrnlly made out, showing the lMpldl^ tapering axis. Tlie 
granulation above referred to is well shown, ospecdally on the 
glaliella and anterior rings of the thorax This example is also 
small, measuring only 7.5 mm. in length 

Hornon aurf Oceiirrrttcf —Hololype (described by McCoy) in 
Nat Mub Silurian Broadhurst’s Creek, E of Kilmore. Bbl8, 
Geol. Surv. Viet.*. Also specimens from tin* Silurian (Teringian) 
of Ruddock’s quarry, near Lilydale, coll by MesHi*B. J. S Green 
and K. H Aiinear, and from I^fiyola, neai Mansfleld, coll, by Mr. 
Geo. Sweet. F.G.S 


1 supn dt, 11 .17. 

1 In m/ piiptr Mon.tb« PslMoatologr ol Um BUqHm d VIotorla,’* (B«p. Audr Amoc Adv. 
Bd., IMboans Medlnft ISIS, voL xl?.), ^ SOB sod UiU, tbb loosU^ wu Includsd In Um Md- 
boarnlwi 8«rUa rorthtr oooikUntloni of tho futiml Ms ombls go of thow ond tho alUod beda ■* 
Wuidonff, cwdoinlng MnmiRoi ^**4 dm to pUoe tham low down In tha Yoringlan, 

or probsbiy ftpraswt tt ny a puaogo atri«L 
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IgSreimck C^i^ipman: 


Gmu Oyphiltpit, Bormebtor. 

Cjfjthatpu bouningtmif, MitoheU. (PUto XIV., Ilg. 5 j Plata XVL, 

Fig. 18). 

Cjfphatpit bowiingtntit, Mitchell, 1888, Proo. Linn. Soo. N.S. 
Wsba, Tol. II., Snd aer., pt. 111., p. 418, pi. XVI., flg. 3. Ether* 
idge, juur., and Mitchell, 1894, Ibid., toI. Vlll., Snd aer., p. ITO, 
pi. VI.. flgi. 3. 3a-h; pi. VII . figa. 9irk. 

Obteniottoni .—In the Sweet collection frmn Loyola, near Mana- 
fleld, there are two examplea of Cyphatpi$, aomewhat oruabed 
otherwiae diatorted. One of theae, ahowing tlie cephalon and 
upper part of the thorax, ia here figured. At flrat eight' it 
appeara to be diatinot from G. bowmngenn$, on account of ita 
large palpebral lobee, elongate glabella and depreaaed genal 
ap{|)ea. A detailed examination, however, ahnwa that all theae 
differencea are due to gentle lateral compreaaion which the 
carapace haa undergone; and a aeoond apeoimen, atill more 
compreaaed, confirma thia view. Aa in typical apeoimena of C. 
bowninfferuu, the glabella ia diatinotly granulate and the pleura 
charaoteriatically grooved with broad aulci. 

0. bowningtntit, or a cloaely related apecira, ia repreaented in 
the Melbournian aeriea by a apecimen from South Tarra, oonaiating 
of a cephalon witli aickle-abaped or incurved genal apinea and a few 
anterior thoracic rings with grooved pbura. The glabella of thia 
apeoimen ia proportionately smaller than any figure of C. bourn- 
dngontii, but this feature ia variable amongat the known examples. 

Another probable Melbournian occurrence ia that of a diminutive 
epecimen from Wliittleaea, measuring only 7 6 lum. in length, aa 
against 12 mm. in a normal apecimen. It ia i other more elongate 
in habit than usual, but has not suffered lateral coiupresaion, aa in 
the Loyola specimen, sinoe.it occurs in a typical, undisturbed sandy 
mudstone. The locality of thia specimen (Bbl9) is descrilied in the 
Oeologioal Survey notes as " Hills in township of Whittlesea.*’ 
Thia is probably situated on the Whittleaea anticline of Jutaon,* the 
rooks on which line of utrike contain Melbournian fosaib, aa at Tan 
Tean to the south. 

fforiton and OecMfvvnM.—Silurian (Teringian). Loyola, near 
Hansfield. Preaented by Mr. Cbo. Sweet, F.O.S. 

Alto examples probably referable to this tpcciea fro^i ^ Silurian 
^Melbeurnian) of South Yarra (eoU. by Mr F. P. Spry); and from 
Whittleaea (coll. Oeol. Sure. Vio.). 


1 Pne, aor. Boo. TMaita, loi, mm, (Cs^ p|. L, IWM. p. ItS. 
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Cyph(Upi* alydalmmr, ip. nov. (Plato XIV, Fig. 6; Plato XVI.» 

Fig. 10^ 

Dt$cription. —Body nuboval. Cephalon large in proportion to 
the rcat, rapidly tapering to the pygidial extremity. 

Cephalon aemi>ciroular, anteiior border founded and deeply 
folded behind. Glabella of moderate aiae, inflated towardi tho 
back; baaal lobea pyriform, more deeply inciaed towards the lateral 
glabdlar jiulci. Free cheeks missing Facial sutures deeply incised 
in the middle, widely dirergent to the anterior border, bdiiud, 
sweeping outwards to eat the posterior margin near the genal angles. 
Glabella finely granulate. 

Thoracic segments 12; axis strongly inflated, slightly wider than 
pleura; axal furrows deeply intmed Pleuia strongly ooutox 
proxhnally, rapidly failing away from the fulcrum and becoming 
oonoase at the outer margins; pleura medially furrowed, enda 
bluntly rounded, or curving downwards to a blunt angle. 

Pyghlium small; axis leas than one-tliird of the width. 

Dimermotm, —Total length of specimen (imperfect), 9 mm. 
Approximate length when complete, HI Tfi mm. Greatest wfdth 
of tltorax, 6.5 mm. Greatest width of axis, 2.5 mm. Greatest 
width of pleura, 2.25 min Length of cephalon, including neck¬ 
ring, 3.6 mm. Length of glabella measured fiom neck-furrow, 2 
mill.; width, 2 mm. 

ifrfafMnsAtp*.—-This trilohite belongs to tlie C hurmeater* type 
described by Barraiidet, fiom the* Ordovician and Silurian of 
Bolicmia. The axis in that species, however, is slenderer, and the 
glabella longer, whilst the posterior extremity is not so tapering 
C. bowninfffttiii, Mitchell,* somewhat rcseinMes C. MfdaUn$i$, dif¬ 
fering in the longer and larger glabella, the narrower axis and the 
broader posterior extremity 

The Britiali species, C. meyalopt, Mcl'o> sp. ,> is perhaps most closelF 
related to C Ulgdahnii*, the chief points of difference in the latter 
being the more oval outline of the body, absence of a thoracic spine 
(although this may have become detached before fossilisatiou), and 
the neater or smaller oranidial characters, as the glabella together 
with the basal lobes. It may, therefore. Iw reasonably rsgarded ae 
a southern variant of tho Britidi form. 


I S>steB.»BhlMi.foil..ISM,p 4M,pLv0i.,a8aSlTI 
I Fisa Um.aeaaJlWalN,v«Ltt.,MMa.pim..lM•,^«1l^|l.ati.flpbt 
fw.asdllMsMB: WkUrATlH.MMr.. ue«.p.lTS,pi.*L. laaS.aeai plv«.,tohtto. 
S tgorpw Msmitpa MoOap, e>a. SO. Pom. Iislahe, IMa Ft It., ip. a 
■Ultr. Vea (Mi.8iitv.Us. UBt^.eit Tn.1lll,pit. Its 
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Fi'ederieh Chupnian: 

C, bowfUngen$Uf above loentioned, is aleo olearly related to 
C\ megalopM in pooeoieing a tliuracio ipine^ but differing in many 
details, such as the longer glabella and moie depressed carapace. 

In its tapering extremity, <7. lUydaUnM rewmblet the Lower HeU 
derbergian species, C, coelebi^ Hall and Clarke;^ a forin remark¬ 
able for its very long genal spines. 

Horiton and Occurrence, —Silurian (Yoringian). Wilson's 

quarry, near Lilydale. Coll, by Mr. K. H. Annear. 

• 

CyphoMpit y a i t eru ia, Etheridge fil. end MitohelL (Plate XIV., Fig. 7 • 
Plate XVI., Figa. 20, 21). 

Cyphaapia yaaaenara, Etheridge ill and Mitcliell, 1894, Pruc. 
Linn. S<h-. N.S Wales, toI. VIll. 2nd ser., p. 172, pi. M.. Kgs. 
1, la-d. 

Obaervatioua. —The Victorian sjtrrimens agree in all particulars 
with those described from the Lower Trilobite bed of the Bowniiig 
series between Downing and Yass, N S. Wales. Their occurrenou in 
these Yoringian beds seems to point to the view that the whole of the 
Downing series maj be stratigraphically not lower than the Newer 
Silurian of Victoria. 

As remarked by Messrs. Etheridge and Mitchell, the large size of 
the pygidium in Uiis species points to a relationship with Prothia 
The Victorian specimens show the same peculiar, supposed auditory 
organs first noticed in this genus by those authors 
Horiton and Oreurttner. —Silurian (Yoringian). In yellow, 
micaceous mudstone (topmost bed). Wombat Creek, a tributary of 
the Mitta Mitta River, N E Gippsland. The remains are fairly 
common. Coll. Geol. Surv Viet (Vi. H Ferguson) 

Also a pygidium probably referable to this species from the 
junction of the Woori Yallock and Yarra; Geol. Hurv. Viet. (D2.3). 

Portion of a oranidium (associated with Orthia teatudiuan‘o\,' 
Glenburnie Road, Whittlesea. Presented by Mr. J. T. Jutsnn 

Fam. Calyhbnioak, Milne Edwards. 

Genua Calymene, Brougniart. 

Calymatu anguatior, sp, nov. (Plate XV., Figs. 8>10). 
Deaeription. —Body, long ovate. 

Cephalon aemi-circular, more than nne>(hij*d the totol length. 
The glabella comparatively narrow and high, and the width leM 

1 PsL N. Tofh, *aL tU,, UM, p. 161, |p|, L 
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than that of the free oheeka and nearly equal throughout. Sid» 
bbee three, the poeterior moderately large, the median email and 
the anterior hurdly derdoped. Frontal lobe prominent; the an¬ 
terior limb quadrate and deeply burrowed behind. Neok furrow 
deep, and continued to the nlightlr rounded genal anglee. Free 
ohe^ gibbon*, niually not ao inflated a* the glabella Eyes situ¬ 
ated on the ekrrated portion of the free chedu and slightly anterior 
to the middle lobe of the glabella. Furroa-s between glabella and 
free cheeks de^. Neok ring thick in middle, thinning out later- 
aUy. 

Thorax.-^The body axis is of about the same widdi as the pleura, 
and at the sides inrariably thickened into tubercles. Axis rings 
deqily furrowed, Fulcra of pleura situated about half-way to the 
lateral border; ends posteriorly rounded and bent forward Pleura 
deeply ridged. 

Pygidium almost semi-circular, strongly oonrex. The axis is 
deeply incised at the junction uith the lateral ribs. Axial rings 
gently arched. The prominent lateral riba aro medially furrowed 
half-way to the margin. Surface of carapace finely tuberoulate. 
appaicntlv with granules of one sue 

Dimentiont .—^Total length of holotype, 64 mm , made up as fol- 
lowt;—Tephalon, 17.6 mm.; thorax, 26 mm,; pygidium, 116 mm. 
(these measurements are approximate, especially for tho thorax, 
uhich has undergone compression and recuiration); width of 
oephalon between genal angles, mm 

Selafiotuhtpi .—This species sliow relationship to two Britiab- 
forms, ('. iuhfreulota, Dalmau.t and C. hlumenhaehi, Brongniart,*' 
as well as to a Noitli America species, C tuagare»$i$ ) The narrow, 
elongated glabella and the deep and extended neck furrow separate’ 
the Victorian species from C. tubereuhta, the glaliella in that form 
being shoit and anteriorly tapering The lateral riblets of tlie 
pygidium in C an^iticr are furrowed nr bifurcated diatally. but 
in C. tubereuhia they are simple. In both species the lateral ends 
of the axial rings of the thorax are tnbcrculate. 

In the latter feature, C. niagarrntit ie related to the Victorian, 


\ 0. ilssiistsiMti wf. %, isiifUitiis, miisss, Osbsreis rsSUSss cdw4lt ssessissSi* tm- 
o SI twi t s. d I tSwii ll s ah i ii Sti w Usi rsa Fr. Sns i lh i t e, MU 

ft tsSiwshss, TUIussi SSl*i»i Mua. Owt aswr Ot BiM., «oL IL,pl.L,lS48,|kSM,|S.slL 

s ftNususiseMtkiMssisiiomi hw,vQLn.,si.L,uei,pi.i,af.U4L BsnMdaerrt 
■ft mMiw. tft. c, iw, pt SBS, St ri*. e*. w, pi «mt, igL *s4i, attk. Msft <M. aes, 

lida.)b ft. 1MB, ft n. *1. Tift, ill. MS; It. Is, ep. 1, a 

• ft sfiiesSMft, t. flift CM. S. Twk, p 4, lets, p. ISftei. ft WMbr, Ml OMssf* 
a«alieL,lla|T„pilL,IS(»,p^Sfl,lL si«fttan.«.lA. Ms 
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Frederick Ohapmcm: 


end it alio hu a narrow glabella; the body, bowerer, ia not ao 
elongate aa in C. anguBiior^ and it la a typically vmaller form. 

C, blumenbitcht haa a wider and more eTenly convex gabella, and 
the neok furrow ia, aa a rule, not ao atrongly marked. Moreover, 
the ringa of the axis are not oonapiououaly tuberculate, aa in C. 
iuberculoiat C, rngustior and (7. niagarcneu. The gronuloae aur- 
faoe agreea with that of 0. tubereulo$a rather than with C, frfuman- 
b€^hi, 

Hortxon and Oceurrettct ,—Silurian (Yeringian). Holotype and 
paratype from Ruddook’a quarry, near Lilydale; in olive brown 
mudatone.^ PrpHented by Mr. J. S Green. 

Silurian (probably Yeringian). Range on E. aide of commonage, 
Kilmore; Coll. Gleol Surv. Viet, (Bb 33.)—A nearly complete 
cephalon in reddish coloured sandstone. Also Kilmore Creek, 
north of the special survey Coll. Geol. Surv. Viet. (Bb 20).—A 
•cephalon in indurated mudstone. 


Calginens of. blumenbacht^ Bronguiart^ (Plate XV., Fig. 11). 


SemarkB .—A cephalon, tentatively referred to the above apecies, 
is found in the Victorian Yeringian series. It is cbaracteristed by 
its broad and strongly convex glabella, and in this respect quite 
unlike the previously described C angusttor The anterior limb 
bordering the glabella is deeply furrowed behind, and its horiiontal 
margin gives a aubquadrate aspect to the oephalon. The lateral 
tuliercules are even larger than C. angn^fior 

To the above species I have also refei red a well-preserved speci¬ 
men from the Melbournian of Hoonee Ponds Creek, hlemington. 
This consists of thorax and pygidium, in which the width of the 
carapace exceeds that of the Yeringian species, C, nngmtior, 

C. hiumenhaeki also appears to occur in New' South Wales, in 
the Hume beds of the Bowning district, if I am correct in referring 
to that species the form figured by C. Jenkiiis* under the name of 
€alymme dnpKrata^ Murchison. 


UcHton and 
mudstone; sect. 



ence.—Silurian (Yeringian). Yellow, sandy 
rish of Taring, Qeol. Surv. Viet. 


l Amend to tbt mm Mb w to* bolo^nto I* s out of igMioa, J, lUU. var, auMroMa, 

OutoB-t K ynrt&fy olfHdjr dworibod fm boSb too Mdhoonrioii oml Torb^ten imeha of too Vlo- 
torUn SIhirUn (Mm. Kal Moa MolboaiM, No. I, IMS, |k pL UL, Bgs. IMS). 


S VWiolOnnoMOMOiitoo. 

3 Proa. Uim. Ooo. H 8. WoIm, toL SL.Un, p. f7| pi rUt if. 4. 
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Fatn. Ch»bqbu>ak, Salter. 

Gemu CheilHtrus, Beyrioh. 

KJhtintruilUmbtrgi, Boeok ap. (Plate XV., Figa. 12, IS; Plate XVI., 

Fig. 22). 

Triiobttet Bternbtrgi, Boeck, 1827, Not. til laereu, Trilob., Mag. 
for Naturvid., vol. VIII , p .17 Burineiater, 1843, Organ, d. Tri¬ 
lob., p 132, pi. III., figa 7, 8. 

Cheintrut »ttrnbergi, Beyrioh. 1845. Ueber boliiu, Tril., p 13, 
fig. 4. Hawle and Corda, 1847, Piod. Mouogi. d. bfiliin. Trilo- 
biten, p. 136. Barrande, 1862, Syat Sil BoMiiie, vol. I , p 795, 
pi. XLI., figa. 29-.19. 

Dttanptwn —A rather underaiaed, but fairly complete apeciincn 
found near Lilydale aliowa the cephalon and aeven thoracic aeg- 
menta; the remainder with the pygidiiim having aplit off the rock, a 
brittle mudatone, during extraction. The whole of the cephalon 
baa a granulate aurfaoe. Tlic thoracic body ringa are well marked 
and the diatal enda of the pleura are free, and curved dowitwarda 
to a greater degree than arc shown in Barrande’s fig 31 t>ii PI 
XLI (loo. supra cit) This specimen probably jneasured when 
complete about 16 mm in length. The width of the cephalon la 
10 mm. 

The cephalon of a larger example, roll by Mr J S. Green, from 
Seville, meoaurea 30 mm. in width and 21 nim. m length The 
greatest width of the glabella, in front of the anterior furrow, ia 
16 nun. 

Obtervationt .—Several oranidia of a Cheiniru* have been found 
at various times in the Victorian Yeringian beds in the ncighlxnir- 
hood of Lilydale and Seville The shape of the anterior part of the 
glabella in these specimens and the character of the anterior and 
median furrows in cutting transversely across the central area, 
together with the inclined poateiior furrow, which makes an 
X-shaped f^re with the neck furrow, shows it to belong to the 
«bove species. 

The only other species comparable with the Victorian appears to 
he 0, gibbut, Beyrich.i This species, however, has a narrower 
body, a more inflated glabMla, straighter anterior and median fur¬ 
rows, and a leu salient anterior angle to the middle of the neck 
ring. 

1 DtbtrbObakMlob.,tSM,s.lS,le. 1. Olaa Bwaada, Syai ML Bahlma, vai 1.1851 y. 
tUb pt SL, %a NU i pL aU., On. xr>ir; ft xUL, ti-ia 
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TfwRer 0 F Wh«4bom»h*f deacribed fnioi the Middle PvroaiMr 
of Lununeton DeTondfire, Bnglend e ipeeiM nraied 0 p$n^elhf * 
which appear! to be midway between O add 0 gthhut 

The glabella u not ao broad aa in the Victorian apecunen! and the- 
poeterior lateral wfAga of the fixed dieeka not eo extended 
The Victorian tpeoimena show the fixed cheeka to be finally granu 
lated aa in typical epeoimena of 0 etemherpi 
The atratigraphical diatnbation of the three qieoiea above re^ 
fmred to afford* an intereating compariaon witii regard to the Vio 
tonan ncourrence 0 gtbbvt and C pengrtlfi are both fbhnd in 
the Devonian alone Whilst O $temb9rgi With Whidi the Viotonanr 
epeoimena are identified baa a range extending from the Biluriair 
to tlie Upper Devonian (Etagea E H) 

Jloiuon and Oecvtrenoe —Silurian (Tenngian) In mndatoner 
Ruddock a quart v neai Lilydafo Preaented by Mr J 8 Gfeeo 
In dark grey limeatone Wandin Tallodi near Seville coll by 
F (hapmaii Alao a wax aqueeie from a apeoimen in Mhr J S 
Gi een a (.‘ollection from the aame locality 


Fam PBAConnan 
Genoa Phtdopti Bmmnob 

Phacopt eioatliM, Etheridge fal and Mitohell (Plate XV Figa 

U 15) 

Pbaeopt erosfffit Ftheridge jnr and Mitdiell 1696 Proo 
Linn boo N S Walea vol X 2nd aer p 489 pi XXXIX fige 
9 11 

Oh$erimtu>n »—Thia apeoiea haa been deacribed by the above 
authora from the Upn||aTriIobite bed of Bowning near Taaa N B 
Wdea In Victoria it%a been met with ^n the Teringian tyndinal 
fold of the Lilvdale diatrict and it ihua agreea in itratigrapbioal 
poeitien with ita ooonrrMice m New Sooth Walee 

The apecimen here figured from the Lilydale dietmet i* alnMt 
perfect (fig 14) It measarei about 41 mm in length and egnaf 
to that of Btiieiidge and Mitdidl a type from Bowning> judging 
from the figurea of the tberax and pygiditun given by theae authora « 
Ojte <4 ^ e|g<h» well p r eee i f u d aad the vertmal row* of lea*** 
lumbar abewf|l« the Nfw Booth Wales ipeeiiMna average abgub 
17 

r- ■ . . — '•^’-*'<1- " --—- —a-- 

1 «mib*aWM9ta«WUwawl||)i#a*^)d.t><Bia> VM1 Inl|,««1ism tHhy^Sfai;. 

aWnUiU * 
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Another locality in Victoria for P. t rnmJttt is on a branch of the 
Saltwater Rirer, one mile west of Gisborne. Tt is interesting to 
note that the rook in which this specimen occurs bears a strong 
resemblance to the Keilor graptolite-beai ing mudstones, the latter 
aeries showing relationships in regard to the trilobitic and grapto- 
litio oontehta, to the Newer Silurian senes t This specimen, except 
for a certain amount of crushing, is fairly complete, and its essen¬ 
tial characters are easily seen; it occurs in olive grqr mudstone. 
The only other trilobite with which it could be compared is P. 
urratUM, Foerste, which also is a Teringian form in Victoria. 

In the museum oolleotion iliere is a fine specimen of P chiki- 
Ini, from Kinglake West, measuring 44 mm in length. The lock 
in which this occurs is a black indurated mudstone, and contains 
several Teringian fossils, among which are Plnnodietyum megat- 
tomum and DalmanHea meridianua. The granulate thorax and 
absence of dorsal spines place it with the species P. croadni 

Portion and Oeeurrmce.—Silurian (Teringian). Ruddock’s 
quarry, near Lilydale; collected by Mr. R. H Annear 

Also from Kinglake West; presented by Mr Allan M. Savage 

Also Silurian (probably Teringian), from a branch of the Salt¬ 
water Rivci, one mile west of Gisborne; coll by Geol Surv. Viet. 

Pkaoopt serratm, Foerste. (Plate XV, Fig. 16). 

Phaeop* ierrntu$, Foerste, 188A, Bull Soi Lab Denison Univ., 
vol. III., p 136, pi. XlII., fig 1. Etheridge, jnr., and Mitchell, 
1896, Proo. Linn Sol N S. Wales, vol. X , 3nd ser., p. 496, pi. 
XXXIX., figs. 7, 8; pi. XL., figs. 7, 8, 11 

Obiervatiom. —Etheridge and Mitchell point out the rather close 
relationship which this species bears to P. erottleit, I have found 
the Victorian examples of P, lerratiu considerably smaller than P 
<ero»*lrit, and this, with its feebler granulation on the thorax and 
the development of the spiny or angular axis, serve to show that 
there is a distinction, which, as Etheridge and Mitchell observe, 
may be only a sexual one. 

The larger of the two Victorian specimens of P. asffofiM has a 
length of 31 mm. 

Uoriton and Ooeurrenoo. —Silurian (Teringian). One and a-half 
miles below Simmond’s Bridge Hut. on the Tarra. Ocdl. Geol. Surv. 
Viet. (B16). 

1 iMCnM>sun,M.M.ytol ■•p.Aanr. ASMAd?.aaL,VSlbean*SMrtlBir,lSU,s.tU, 
ssdDsli at MOa 
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Fftdtriiii OkapmoM: 


EXPMNATION of PItATBS. 

Plat* XIV. 

Fig. 1 .—Gtidim gretnti, tp. dot. Holotyp*. SiliirUn (Toriagiui), 
Ru4dock’« quarry, near Lilydale. Prea. J. fi. Graen. 
I, 3.-^. greenit, tp. nor. Paratype; pygidiam of a larger 
ojcample. From the aame loedity. Prea. by J. S. 
Green. 

,, i.—Goldiiti'trei$wetti, ap. dot. Holotype; pygidium. Silu> 
rian (Yeringian). Cooper'a Creek. Oippaland. Prea. 
Her. A. W. Creaa^ell, M.A. (See alao fig. 17.) 

,, 4.— Prottiu turgctpt, SloCoy ap. Silurian (Yeringian). Bud- 

dock'a quarry, near Lilydale. *Coll R. H. Annear. 

,, 6 Cyphatpit bou'niuffennt, Mitohell. Silurian (Yeringian) 
Loyola, near Manafleld. Pr^. G. Sweet, F.6.S. (See 
' alao fig IS.) 

,, 6, — Cjfpbatpu lUtfdaUH$iat ap. dot. Holotype. Silurian 
(Yeringian). Wilaon'a quarry, near Lilydale. CoU. 
>. R. H. Annear. (See alao fig. 10.) 

7.—Oy/iAoapw ya««efi<M, Etheridge fil. and Mitchell. Sildiiau 
(Yeringian). Wombat Creek, N.E Gippaland. Coll. 
Geol. Surr. Viet. (See alao fig. 20.) 

All figurea on thia plote about natural aiae 


Platu XV. 


Kig 8 — Catjftntne angitatior, ap hot Holotype. Silurian 
(Yeringian). Ruddock’a quarry, near Lilydale. 
Prea. J. Green. 

„ 9.-47. anguatior, ap. nor Paratype. .Same locality. Coll. 
J. S. Green 

a 

,, 10. — 0. angnatior, ap. dot. Silurian (probably Yeringian). 

Kilmore Creek, north of tiie apecial aurrey. Coll. 
Gfiol. Surr. Viet. Bb 20. 


,, ll.^-Cief 


(tlRi^fiau). 
•edll. 1862. 


blumanbaehi, Brengniart. Silurian 
Paridi of Yering. Oeol. Surr. Viet. 


,, 12 .—Cheirurua atarnbergl, Boeck ap. A wax oqueeae froip a 
mould in liraoatoue Silurian (Yeringian). Wandin 
Yallock. near Seville. CoU. J. S. Green. 
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Yeringian Trilobites 
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,, 13.—^. iterfibergt, Boeok sp. Silurian (Yeringian). Rud- 
dook’s quarry, near Ljlydalo. Pres. J. S. Gi'een. (See 
also flg. 23.) 

li^'-^Fhaeopg cronslfti. Eth. fil. and Mitchell. Silniian (Yerin- 
gian). Ruddock’s quarry, near Lil\ilale. roll. H 
H. Annear. 

,p 16.— P, crosdru^ Eth. fll. and Mitcb Pygidium Siluriuii 
(Yeringian). Same locality. Pres. J S (iriH.*!! 

,, 16,— Phacops $erratu0, Foerste. Siluiian (Yoringian) IJ 
miles below SiminoiiM’ Bridge Hut, on the Yarra 
Coll. Gaol. Surv Viet BIO 
All figures on this plate about imtural size 


Platk XVL 

Fig. 17 .—Goldtuti cre$«wfUi^ sp nov Holotype; jiygiditini. Siltiiiuii 
(Yeringian) Cooper’s Creek, Gippsland. Pres Rev 
A W. CrcBHwell> M A., x 2 

,, 18 —(lyphaspiM bott>ningen»i9^ Mitchell A distorted ex.iinplc 
Silurian (Yeringian) Loyola, neai Mansfield Pres. 
Tt. Sweet, K.« S., x4. ' 

,p 19 —CyphaspiB UlydalrnBis^ sp nov Holotype. Siluiittii 
(Yeringian) Wilhon’s quairy, near Lilydule Coll. 
R. H. Annear. x 4 

,, 20.—Eth. fil. and Mitch. Ccplmloii 
Silurian (Yeringian) Wombat Creek, N.E Gipps- 
laiid Coll Gw)l Surv. Viet, x 2. 

,, 21.— 0, yusMensis^ Eth. fil. and Mitch Pygidiuin Silurian 
(Yeringian). Same locality. Cidl. <Teol. Suit Viet. 
x2. 

,, 22.—CA«rur«j Mternhergi^ Boeok sp. Cophalon and thorax 
Silurian (Yeringian). Uiiddock’s quarry, near Lily- 
dale. Pres J. S. Green x 3 
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Introduotlon. 


Tlic area tliiit will l>e (IihciihhciI iu thiM paper in aliout fimr square 
tuilen of eouiitry to tlie east and north of Penti idge Stockade. It 
haN lx.vii niHppe<l hy the (leolo^ieal Survey of Viitoria on quarter 
bheetN (Ntm. 1 N E. and 1 N W.). hut the independent luappinf^ of 
the Auitei hloiws slight differenccw from that of the quarter sheet. 
(Foi thix independent inappinff the eontouiH were obtained from a 
map piihlibhed hy the Metropolitan Board of Works ) 

The followinjr Rtraliifraphical horizons tK^cur :— 


Palaeozic 


Tertiary 

liecent 


Silurian sodnnents. 

Basic dykes 
Tertiary sands. 

Sub basaltic gravels and sands. 
Newer Basalt 
River alinviuni. 


Physiography. 

The area (onstitutoN ii portion of the peneplain around Mel¬ 
bourne. mid IN diuiiied hy the Mem Cieek. The country is of an 
average height of 2(>i) feet above sea level. To the West and NortJi 
basalt iKH'urH. and foriiis a nearly uniformly flat plain, the highest 
level of whidi is aboul 240 feet Through this basalt plain in the 
North, tlie Merri Creek follows a rather sinuous course, flowing 
between narrow V-shaped valleys, and over rapids and miniature 
waterfalls, with an average grade of 1 in 170. These are all 
characteristics of a stream young in development. To the South, 
however, where the stream is flowing through Silurian or along 
tho junction of Silurian and basalt, the grade flattens to 1 in 480, 


I 
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And the valleys Aiden out Tht pic buHiiltic Mem ^as a inatuie 
atieain, uud did nicuit of tlie \i6ik iti the pcneplanation of tht 
area Aftei, hoaevei, tht outpouiin|( ol tht basalt it it^jnve 
uated and now iii the Noithtin uiia in lupulh cutting lUn^n into 
the hasalt and into the hiluiiau in pluttR timnMU tht South 
Thtit IS also evidentt in the aita ot tht Mini having t1iunp:td 
Its coinm. in ittoiit times Just Noith of the Pintiulffc Stockade 
oil tile ^oitli bunk of the Mini a itunt \1hivial Hat ottuia 
'Ihiuufth this Hut a tittk iiitaiideiH iiliidi mat bt ttiiiiid ' I ilK 
< leek ” 1 1(111 its htadii ittis donn to tin alluvial flat this creek 

IS vcM ^otlng, Ml tact it iiittib Uit Hat ovc i a wiitotnll tmintd 
by a l)Ai of Hilunaii rock In all probability the Mini Cietk, which 
iioi\ tuts utioHB the Scuitli iNUindim of the illnvial Hat tonncih 
Hfmid light 1 0110(1 its Aoitluin l(Miiidai^ I ins Mould acKuint 
loi till sudden change in the gi uk ot 1 alls ( uik I Ins changi 
4if louisc of the Mem is post hasaltic in age toi tlit allii\nl Hit 
contains occ isional iKnihkis ot Sibiiinn and of hiiHnlt 

Stratigraphy 

Sihntan —J his m i itn (oijsiHth of the hiit Hindstoius nid sliilis 

the MillNiiii man diMsioii ol tlu \utoiiini Silumn Si nth if 
the Btll ^(Mtt bridge i iivii diH siction nIm ws a \li\ g d iippli 
in II kid siiiiaii 111 an t\]) muu oi un ot tin si Uds I In 1 >11 ims 
iMiagi tliKC iiuIks 111 diinictii 

No tossils \\(ii i mid in th(«<4 khRs II< lids ok i I\ I Idid 
to t riiidiiiin (\lint gning i gintinl stnkt in dig 1 ist ot Niitli 
and till dipK in giiKiid uu ilKUit lb dig In tin aica studud the 
1 >i(Ih usuallx dip to tlu A\ist but xc isinii illi n sin dl intulini and 
NMidiiK (Him giving a tew imiioi I istiilx dips lhe]>usmati n 
ot the \ nth ind South ndgi t» tlu 1 ast « t i \\U ( ink is ]0 >bibl\ 
•due to the (oiiip) cRKioii ot the UKkh ( lusi d hA such a ha d piickci 
Tins nil till d of piisiivation ih ilso iMjiiphtud b\ tht Siliimii iidgi 
Noith of till ( obiiig (initt<i\ 11 k load Mction just to the Mist 
-of tilt imiittiA Rho\^ a Ronieuhut tomplnatid piukn in tlit Silu 
mil mIikIi piukti tun Ik tiaiid South ovti Bill Stieit In tliiN 
4onni(tion it is Higmhiant that thcKt t^o i idgts have i Noith ind 
South dimtion i t a duettion pai did to the stiiki ind to tlui 
iiiajoi fold tiPH of tilt locks 

The Silmiun alflo shows evidence of laulting in i Noith and 
South dnoition In the liend (toncave to Pentiidgi) ot tk Mim 
just Noitli of Peiitndge Sdiiiian outciops in tlit Ixd of tin sticain 



Geohigy oj C^mi*g Aint. 
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This ouU'i'op ifl nmcli BliAtteveil aud frautuuMl, and it \h diflioult tu 
dettiriniiic tlie Htnke and dip of tla.* IkhIn A Imrd Imnd of lircic'i.i 
atnking North and South foiiuH a imniatuic A\atoifa1l Thin hii^un 
JH eoinpotied of uiigulai and rounded Silun:ni fiagmenlH hot in a 
finer paate of the Mime niiiteiial. and the ^ihnle is Iron-htniiicd and 
<.*onit‘nted with linioniiir uiiUerial. Silica Mulutionh also kociii to 
JiHTu played a pait in tlw ceinentation, foi home of tlie hiciua has 
the nature of a quartzite The biceciu is piolmhh due to a Noitii 
iitid South fault The hade is olmiuiied, hut wliiit cvidenee there is 
points to a Westerly one A siiiitlai liiisda (hhiik in an ndno of 
Silurian lo the Xnrth-WcHt of thia last oirt(iop Tire diiLstnui df 
the fault IN olMcnrc, Ihcie Irenig onlv the «uie outciop in the walls oi a 
load keetion luniiing North and Soutli Tire fiiult, h(»wever, 
Ap]M'ai'h to Ire an KaNt and West one. hading to the South 'I'liis 
would NUggent tliat presKUteN along larth Ntutli and Soiitli .ind 
Kaid and West imes hare occuned. and liare |iioduied Imth tolding 
and faulting along them* diurtions TIhh iondrihirui is I in tin r 
Ironic out hy a i<racl Motion tutting thmugli the Siliiiiaii inlici 
Tire lattoi is smi to U* the axis of an K and \\ Hvnelino. to whuh 
fact it piohalili owl's its pieser viitnui To the X E of tins inln‘r 






VeH S*^tr t ~ -*00 
^ / A _ *040 





again, in a i ivci hwlnui neai the wateifall on Kails Creek, tire 
/mine K ami W fohls are again seen, tins time in an antiilinal 
axis. Tltest' East and West folds show veiy low dips, and nn- 
douhtedly the dominunt fold nmvenieiits aie those in a North and 
Soutli diieetiuii 

A liver section juHt NK of tlie noithorn cud of S\diie\ 
Road, and just North of Pent ridge Stock rule, shows the basalt rest¬ 
ing upon the tilted and enaled surface of tlic Silurian sodinients 
Thu Silunaii iiiudstoneH dip in n Westerly ilirection at 2?5 to JlO 
deg Tire joint planes and Iredding plaiicH just Ivneath the Irasnlt 
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are filk>d with an impure limertone, ftliKh repreeenti material 
leached out of the baaalt, and deposited in the spacea in the Siluriaia 
rockK lieLoa. 

Home of tliin caUarcoua material, haa been uiialjsed by Mr. C. E, 
(.'rookc ill the Agricultural Cheiiiiatry ^hool, under Dr. Ueber 
ilreeii. 

The reaiilt ia hr under :— 


CaO 

-13 82% 

MgO 

-.6 01 

AlfOa and Fe,0| 

- 0.46 

Soluble SiOa 

0.31 

Insoluble residue 

.55.18 

Organic matter and CO, (after ignition) 

-19.70 

Hygi'osoopic moisture (106^0) 

- .06 

Alkalies 

ii.d. 

97.64 


The low Huiiiiiintioii i8 probably due to the fact that Umj alkalies- 
were not dctermiiied Expix^ived an carljonatca the alkaline earthii- 
are OiiCO.«24.68; MgCO,« 16.82 Totel, 41 60. 

Tlic total eiprc8sed as oxideti is 21.83 Organic matter is practi¬ 
cally absent since the difference between these figuies, viz , 19 67, 
practically agrees viith the figures obtained for CO^ and organic 
matter, viz , 19 7U. The insoluble residue was obtained by digest¬ 
ing the liiiiLHtoiic with hydrochlorio Acid (stiength 182 6 grams per 
litre) 

Tfrtmr^ iJtfkfB —A dyke vciy much decompoBed and basic in 
character occuis in the Silurian river cliff South of Bell Street 
bridge. It is alK>ut 100 feet away to the West of the axis of an 
unticliiio 111 the Silurian, which anticline strikes a little East of 
North dyke has tlic same strike, and dips 70 degs. to tlic 

West. Its age is proliably Tertiary, and it ii probably a member 
of the lamprophyric series of dykes found in other .places penetrating, 
tlio lower Palaeozoic series of Ballarat, Bendigo and Daylesford. 
At Coburg the relation of the dyke to tlie Tertiary sands is not 
clear It appears, however, U\ he overlain, both by the newer 
basalt, and by the outcrop of Tertiary sands, whicli latter form a 
small outlier South of tiie Bell Street bridge. This would make the* 
dyke pre-newer basaltic, and also pre-Tertiary sands. This would 
mean that it is connected not with the newer basalts, but with older 
earth movements, possibly those of the time of the outpouring of the 
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Victorian Tertiary alkolie liaiultM. In Huh ciuinectiou F. L. Still 
well,^ M.So., haH that tluH alkulic huMalt lioiiEon iH the 

4 ige of the uiuuchiqiiite dykea, whh'li come up aloiip; the aiiticlinui 
axes of Bendigo NovHicre in the Melbniiine diHirict are dykes 
■jiniilar to tfiat at ('obiirg found penetrating flic Tertiary Handa, ho 
that the upper age limit of tlieae dykes in cerluinh the hoiisson (»l 
the nanda. Ah to the lower limit it in obviouiily Siluiian There 
tlie poaaibility of the Devonian being the age of the dike The 
•evidence of the otlier areas in agaiiist this, Imwevci, e g , at Bendigo 
the quartifi reefs aiV'connei'tcd with the lX*voiuuii giaiiodiorite to 
the South, and thcHc leefs arc fre<)ueiitly (ut airoHH by ynniigei 
monchh|Uite dykes 

Tfrfiarif .SV/w/Zn —Tliih sericH ih compoHcd for tlic luiiin pail of u 
HyBtem of unfosailiferous, iron-Htaiiied Mandstunen. Similar sand 
deposits are also found cupping the Hiluriitii hills in many parts 
around Melliourne, e.g , Studlc\ Park, Kew and Hawtlioin. At 
< ohurg the ftiiei grained lieds have grains as much as 3 millimeters in 
^liametei OccasionulU a ioaisiu* band of ipiartz pebbk^^ (k-cutb, 
pebldts up ti» 3 cm. in diumeter Udng fie«pieiit. The M^ric^N no\r 
nadirs capping the hills. Its lowei limit \h alsiut IGO feet nliove 
Jiea level The series won laid down in piv-husaltic time, the aica 
uplifted and the samlH paitly eroded aw’ny ladorc the outpouiing of 
the liasalt. Whether tliey are of murine oi fiesh>wuter (»iigin still 
remains a problem Many of the grains nic angular, indicating 
a source near at hand. 

The basalt filled op the low level portions of the area, wliich 
portions were low lying, paitly because tlieii bin den of suiuIh had 
Ijeen eroded away. Hence it is difKi-ult to got tlio i elation lietwecn 
the basalt and the sand series. Howcvei, in placch. eg., on tlie 
banks of the Merri N<»rth of Pcntiidge. basalt is sc*en to «>verlv a 
thill deposit of quarts pebbles, which again, icst on Silurian 
This pebble lieil is probably re-sorted Tertiai} hands, ami tlic 
bbsalt a later formatinn than the sands. 

A sample of the fine sand deposit was taken and iMiileil in 
hydrochloric acid to get rid of the ferruginuuH coating. The sand 
was then wnslicd in water and agitated, so getting a division into 
coarse sand and fine sand. Tliis latter whh then dried and 
examined under the microscope. It consists almost entirely of 
quartz grains, but there is a very slight content of a black minei nl 
Some of this is strongly magnetic, and hence is magnetite. Ot)a*r 
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crvbtftls are not so magnetic, and are probably ilmenite. Tlien 
Again iH>iD6 of tbe cryatala are not magnetic at all, but they show 
pleochroiain, high polarisation colonra, and all the characten of 
tourinaliiic. Tlie coarse sanda were then examined, and a non¬ 
magnetic black crystal picketl out and examined cheniically. This 
exaiiunatioii showed tlie preaem^e of iron and Uirou^ thus eonfiriuing' 
the pi^eseuce of tourmaline. Tilis presence of magnetite, ilmenite- 
and tourmaline is not very important from the point of view of 
origin of tlie sands, us they (H*eiir in such small quant it ie« How¬ 
ever. it is interesting to note that N. It. Juwner,i B.Sc.,'fiadH them, 
all in the Silurian sediments of Diamond Creek to the North-East 
of Coburg. 

North of the Coburg cemetery in the V-nliHpcd outcrop of tluu 
KcrieM A small watercourse only iOO.yaids hmg has given rise to 
inimature buttes and canyons The iMUindary of sands and Silu¬ 
rian is V-slmpcd, with tbe apex of the Y pointing Westwards. 
This is duo to the sands hlhiig up a depression in the Silurian, 
possibly a pre-Tertiary stream valley. After tbe uplift of the nreii 
folh»wing tbe deposition of the sands obliterating this stream, this 
little hx‘al area was ploi^ in a very unstable state as regards 
erosion. It only required the digging of a gutter, some few years 
Imck, for w'liter to get a start down the site of the old pre-Tertinrv 
stream. The result has lieeu n very rapid deepoiiing of the bed of 
the present watercourse, so that now' it is in places 20 feet deep, 
and cveiywhere has vertical walls. A short distance down from the* 
highest poitioii of these ** had lands” the stream in places has up 
to four parallel paths, eacli separatefl by a few' yards. During 
storms water flows rapidly at the bottom of these watercourses, often 
20 feet below the surface, and rapidly undercuts the soft sands 
The result is that often tlic different courses converge towards one- 
another, and further down the hill unite in various places, forming 
a complicated network of watercourses under the hard surface of 
mattetl soil on top This top lianl surface is often undercut to 
such ail extent tha»t it caves in, leading to the formation of little- 
islands or buttes. These buttes are generally only a few feet in 
diameter, and stick up os pillars sometimes 20 feet high. They 
are protected from rapid erosion by the top hard crust. 

Discussing this area in 1906 Dr. Lsoob* emphasises the importance 
of surface tension in tbe formation of these ”bad lands.” He 


1. Crae. Bs>. 6oo. Vtotocte, vot »t. (n.a), PI H., ISIS, p. M. 
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Ktatefl that the «ater la ii\ too ainall n quantity to aplaab about. 
During Htorina this in not ao* but usually, hoaerer, the-qq^ntity i» 
only small, and as the run off after a stonn dies away, the water 
merely trickles ftrer tlte tnlges, and then iindoiilitedly surface tension 
comes into play. However, surface tension alone can only explain 
the forniation of a vertical face, and it is difficult to explain tbo 
complicated system of watercourses at ('uburg hy any other agent 
than running water. Erosion as pk*tured by Dr. Leach is neces¬ 
sarily A slow process, and it is most prolmhie that the water running* 
over tlte canyons after ii heavy fall of rain, does nioie erosive work 
than Kix months of water just trickling over. During some perunla 
of the year several iiiontlui may elapse during which no heavy rain 
(KruiH. During tliis tune surface teiiHum is steadily at work after 
showers of rain, and c^ertainly gives tlie walls of the canyon th(»s*j 
(hnriKteristics enumerated by Dr. Leach. These, however, are 
more nr less obliterated after the next heavy fall of rain. 

The exact stratigraphicnl horixon of this sandstone series is 
difficult to determine, for they are unfossiliferous. One has to leave 
Coburg and examine neighbouring localiticH. At Koyal Park, to 
the SckUth, a Himilar senes appear to overly a fossiliferous hod 
outcropping in tlie railway cutting. This latter series is generally 
regal ded us Kalitunan in uge. Also at Keilor in Green Gully 
thick, unfossilifcrous sands overly thin beds of highly fossiliferous 
UmektoiieH of Burwciniaii and KAliinnan age. The Ilorison of the 
f*ohurg sands then appears to bo pnst-Kaliinnan and pre-newer 
haf^altic 

,Vri/rr Bnwlr ,—This occurs in the West of the area. Petrologi 
(■ally it can be divided into two types—(a) Ijow' level, (b) High level. 

(a) Low Level Type.- Tlie low level basalt is chiefly found filling 
up the pre-bnsaltic depressions, such as river beds, etc. In tho 
hand Bp(H.*imen tlie rock is compact and medium fine grained, with 
a fiw small plicntM rysls of olivine. In tlie beil of the Merri just 
EuKt of Pentridge, it exhibits coliiiiinar jointing, seen in a basalt 
pavement. A studj of this particular pavement shows that tlie 
cru(ks radiate in threes from a centre, and at various angles to 
one another The angle between crocks in this limited exposure is 
alwajs gieater than (H) deg., so that the prisms in plan are never 
less than five-sided. The centres frecpiently seem to be joined by 
a crack, making the other cracks symmetrical about it. The result 
is that the five cracks resemble the arms of, say, Tetragraptus quad- 
ribrachifitUH. Hie dislance between centres varies from 2 incliea 
to 24 inches. 
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the rdck fr<Nta this paVement ii typical of the loar 
l«i«l hUMt ioahd iti the ai^. TMiTiue it aparii^y ptetent hi 
Iht^. pirttoi^y fMUl j^henooryka. Light green aogitie ie reiry 
pfentilirf iii iknaller oryhtala. A feature of the rock ie the ophitic 
et reidni^r, trhUeb thla ai^te diAwa erith plagioclaae iieedlea. Theae 
btiek* aHb Vtty ^^tifVil, and ehow typical fk>v-iitructillre. The 
an[^ of ettihction of the lamellae of a ntanber of lath* ha* a 
■taakimum of 30 deg. Thi* would indicate lahhadorlta Thohe ia 
alao a rery ali^t content of anottiet untwiuned felapat. Thia haa 
Tory low pAlariaitlon colours, and a very loa extinctioh angle. It 
it possibly nnorthoolase, which h** L. Btiltwrllt finds in the newer 
basalt at Broadnwadowa. An examination of a nnniler of alidea 
would be necessary to confirm its presence. Tlie order of cryatallisa- 
tion was oliyine first, then plagiuclase, and tlien augite; fur laige 
oryitalt of olivine are frequently seen oonipletely surrounded hy 
aureoles consisting of ophitic augite and labrndorite. 

Otide of iron ia alw) rather frequent in the rock. Tlie majority 
of tke crystals are long and needle shaped, and hence moat of them 
are ilmenite. 

Glis*, dusty gieen in colour, and containing many neodlea of 
ilraenite, is also vel^ oommou. This high glAss content is typical 
of the low lerel basalt in the area. Tlw rock at the pareiuent 
also contuina s fairly large cotithnt of a greenish>browii soned 
material filling up what appear to be caTities. Under crossc'd 
nicols this material shows loW polarisation colours masked Iry tho 
greenidi colour of the ininernl. No clear interference figures are 
obtainable, probably due to the uisterial lieitig au aggregate of 
amall crystals. It is faintly pleodiroic. Auotlior characteristic is 
that it is iiiTariaUy associated witli the glass in the rock. It is 
probably ohloritO. 


1 Pne. Bei Boo VietorU, »W. (u ■), K In p. IJa, ISII. 
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A ohemioAl untlyiia of the rock ie:— 


SK), 


A. 

49.01 

B. 

46.43 

C. 

44.05 

Ai.0, 

- 

16.60 

17.60 

19.60 

FeyQ, 

- 

3.97 

8 51 

3.04 

IbO 

- 

8.69 

2.44 

10.47 

¥gO 

- 

7,81 

803 

7.43 

<kO 

- 

8 31 

8 18 

8.34 

K,0 

a 

0 86 

0.62 

1.98 

NsO 

- 

2.81 

3 66 

3.04 

H,0 + 

- 

0.44 

1.20 

2.60 

HdO- 

• 

1.24 

0.81 

0.52 

ilQi 

- 

1.96 

3.86 

2.77 

PA 

- 

0.S3 

0.37 

0.52 



100.48 

(NiCiOO 0.07 
• MnO 0.22 

100.53 

• 00, 0 18 
• MnO 0 21 

100.46 


k. Sook from boaolt povemoDt in bed of M«rri, Siut of Pentridgo. U A 
•Cook. 

to. Piae gMiaed beiolt, Greenaboronifli N. B Jimoer. Prbo. Itoj her. 
YIAorfa. IMS, p. 3W 

C. Older beealt, A qoMTjr. TallematiM. F. L. Stillwell. Proo. Bojr. A o 
TietorU. 1911, p, lOS. 

AnalyHe B end C are giren for purpoeea of comparieon. 
Following the inetbod of the Anerican clawiflcation of rorke, the 
storm of the rock from Coburg wae calculated. 


Ortboclaae 

. - 6.0 

Albite • • 

31 3 

Anortbite- 

3a6 

Corandum 

. - 2.9 

Hypersthene • 

81.8 

OHrine 

2.6 

Magnetite 

4.0 

Ilmeoite *- 

. . 2,9 

Apatite • 

0.2)0 


100.0 
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The rook ii therefore olMdfiod 


Olau 2 

Order 5 
lUng 4 
Snb-rang 3 


Doealane 

Ferfelio 

Dooaloio 

Preiodk 


GemMuiare 

Heme 


Typicul low lercl liasalt occurH in the urea between tl»e lieiftlitH of 
125 feet and 140 fet^t above Hca kvel. 

High Level Tliin (tccurii typically at lieiglitH of about 

240 feet. It in a inore venicular rock than the low level type It ie 
hIho courKer in ^rain, with larger and more plentiful phenocryate, 
and, folhiwing Marker 'h nomenclature, may U* claancd na a dolerite. 
Microscopically it is ikiMi to contain a larger proportion of olivine 
than the low level t\pe. Tins olivine is generally iron stained, due- 
prohahly to the porous ch a rat ter of the rnik. Aiigitc is present, but 
is not neuily so (kphitic as in the low level t 3 'pe Anotlier chief point 
of difference lietween the two is the almost total absence of glau. 
Ilmotiite and labradttrile oitur similarly to the occurrence in tlie 
low level type The chief points of difference then between the two 
types are:—The high level t\fK' is coaisiT in grain, lins no glass, 
and is richer in olivine. All tliese characteristics tend to sliow that 
the high Itvel ty]ie lias cooled iiioie slowly than tlie low level. 

This eoncluMioii is alsii helped hv the field charatters and relations. 
The low level hasalt friN|ucntl} sltows prisinatu ileavage, indicating 
ratiRr rupnl cooling The high level type on the other hand is 
more ninssive, the joints lieing nioi*e irregular and further upait 
As the first HpcHriiiR'iih of the two types were colleeted from localities- 
sepaiated liy the Siluiiaii iuliei North of Peiitridge, it was at 
first thought likcl\ that tw'o distinct hasalt flows fariiired in the- 
distiict. Further field work, htjwever, showed that the flow’s were 
unitcMl to the West of tlie iplier, and further petrological work 
showed that the type^ grade into one another, and that the diSer- 
umes pitilmhly arom* due to different conditions of cofiling rather 
than to different eomposition of inagiiiu. Specimens collected from 
heights intermediate lietweeii 140 and 240 feet shew characters- 
midway between 4)ie two extreme tvpes, more and more glass 
developing as the traverse goes down hill from the top of an outcrop. 

In conclusion I would gratefully thank ProfesS4ir E. W Skeats 
for his help ^d valuable suggestions throughout the prosecution of 
the work; aHio for his very kind criticism of this paper. I would 
also like to thank Dr. H. 8. Summers for many discussions ou 
debatable points that trei|uei)tly arose. 
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Aht. XII. — A Cofnipamtive Escaminatwn of the Blood of 
Certain Avisln^ian 

By GWYNNKTH BUCHANAN, M.Sc. 

(With PUtM xiriir. hM xix.) 

[Read Angnsl ISth, lOlC] 

Till! Htudy of the liiMtoloRV of the blood is a eoinparutively recent 
one. Htni'e it appears t»uly to haTe been taken up in onrneHt iii 
tlie latter Imlf of the lUth century The«ie early Borkera Tiere necea- 
earil} hampered by iniferfectiona in the apparatuH at thedr 
diMpoKiil. Giillivei (1) in 1875 piihliiiheil the ri^iultM of un exhauM- 
tive exiuiunution (»f the aliapeH and niaea of red eorpuaelea of 

vertehratcH, and tliia liad been preceded by a paper (ui the tnxo> 

nouiK import of the nucleiiM of tliew ccIIr. He Mixn foliosed in 

1878 and 70 hy the appearaiice of two publications In' Krhlteh, 

a}j(»he iiutue in conncttioii nith liiNtolofry and reactioiiM IiKkuI 

IN, i»f coiirNc, It household aoni to all studentM of tin* Mihji*ct to- 
ilay. So lately in» 18!)2, houovei. Xeaton Puiker (2) a rites. “Tin*" 
fait that the White loipuHclcN of the hhaal an* not all alike la iio^v 
well kno\Mi 111 the caw.* of inoi»l vertehratcH. although it ih iii»t pos- 
nible. in iiicwt cuhch at an\ rate, to Ktate definitely MiK'ther these- 
do oi ilo not correspond to Mtagea in the development of one and 
the same thing, and whether diflei'cnt functioiiH are pel formed hy 
thi*se diffeient kinds of leucoeytvH.” 

In Intel yeiUH the intimate relation lietween the atate of the* 
lilotal and various loiiditions of diaenie, together with tin* very 
pcrfis t metliods of mnnipulutioii which the modern kiio\\h*dge of 
Htniniug and fixing has evolved, have ]noduccd an extenaivc litera¬ 
ture on iIk! hintology of the hlood Tlie wuik done in this directioik 
Ijcing principally deacriptions of puthological conditiotm or com- 
piirisoiiM of nounal blood with that of diaeased ludividuala, in. 
mainly confined to an examination of man and the doineatieatcd 
animals. In a recent jiapcr (-1) Dra Clelaiid and Harvey Johnatoii 
have, however, cndeav<»urcH( to point nut tliat tiome indication of 
the probable line of evolution of vertebrate forms may be deduced! 
from a comparative study of the slinpes and siaes of the red celJa 
of the bliKMl. In tlie present paper 1 have essayed to collect some 
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4lata ill regard to the native Auatralian anitnala, and have tried 
to obtain aa ihaiiy tjr^w in each>group aa poaaible. 

, The ohief difficulty haa been the fact that the native ailittlhla 
available can aeldont be aaid to exiat under normal conditiona, 
being principally captive apecitnena, mainly from the Zoological 
<>ardena; and iu many caaea the ameara were ao diatiuctly patho* 
logical aa to be naeleaa for comparative purpoaea. Bearing thia in 
mind I have lieen careful in forming generaliantioiia from my 
rcaulta iiuleoa the material haa been aufficient and reliable enough 
to warrant ao doing. I have to acknowledge my indelitcdneaH to 
Profeaaor Spencer and Dr. Sweet, of^ tlie Biological School, Mel¬ 
bourne Univeraity, for the uae of hooka, apeciinena, and apparalua; 
to Dr. tiilruth, aometime Profeaanr of Veterinary Pathology; 
Aoting-Profeaaor MacDonald, Dr. Dodd, and Mr. H. R. Seddon— 
all of tile Veterinary School, Mclbouine Univeraity^for the uae 
of hooka, Hineara, and for advice na to methoda of ataining, etc.; 
alao to tlie menibera of the Biological Laboratory, paat and preaent, 
oa^Moially to Mra. J. L. F. Woudbuni, for ameara from wild and 
native forma of N.S.W.. 


Method*. 

Aetwl C»UHi9 were only made in n few caaea The inatrument 
uaed waa the Tliuma Zeiaa Haeraooytunieter, with Hiiyem’a diluting 
fluid. Wliere poaaible the blood waa taken from tlie ventricle, imme¬ 
diately after death; and in moat Auiea, for lack of time, tlie white 
oorpuaclea were counted witli the red. 

Smeart, —Whcievei- poaaible the ameara were fixed in alcohol 
before ataining, and aeveral apecimena were obtained, ao that at 
leaat two varietiea of ataina might be employed. Tlioae ataiiia found 
to give the moat conaiateut reauHa wwre thoae of JeiiUer and CSieiiiaa 
i** Tabloid ” brand). Theae, however, do not both react in the 
aanie way to the varioua olaaaea of white cell, making the determi¬ 
nation of a differential count aoniewhat uncertain at timea. Tliua 
moat Celia were found to differentiate better with tiienuia, and in 
some caoca only with that ataiu, though Burnett (4) deacriliea maot 
eella whoae granule take a purple atain with Jeitner. Mononuclear 
forma, eapecially'hf ainphibiai ahowed beat with Oieinaa; while 
«dla with eoainophile characteriathsa atainrd more tatiafactorilv 
with Jenner-fS^th the doubtful exception of one maraupial form— 
end the eryatalloid eoaitaophlti cella ahotred their preference fCr 
thia atain markedly. Thibae obaervationii are borlie out fay^ the 
etktemeht of Danlcla in " Labok^tfbry Siildiea in Tropical MedL 
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ciue/' p« 67« wberd he i^emerks, in reference to iilide« utaii^ed uitli 
Uieata. *‘1(hey (euiinophilc granules) do not foi,m m conipicuoua 
objects as specimens stained br Louis Jenner’s stain/’ 

Nomenolatupe. 

These facts have giyen rise to a difficulty in arriying at a com¬ 
pletely satisfactory method of naming tlie various forms of leu¬ 
cocyte, and probably as Fantham (5) renmrkH, p. 726, ** The 
differences in opinion of the various investigators arc explicable by 
reference, to slight variations in the stains/' 

In arriving at any satisfactory noinenclatuic it has been neces¬ 
sary to compare the several methods employed by different investi¬ 
gators, 

Krhlirh^ (6) dealing with human hinml, distinguishes six normal 
t}pes^l. Lymphocytes; 2, Large mononuclear leucocytes. Between 
1 und 2 lie states tliere arc no traiisitionul foriiiH. 3. Transitional 
forms derived from 2. Polynuclear " leucocytes 6. Eosino¬ 

phil cells. 6, Mast cells. In additbui he describes various patho¬ 
logical forms 

Burnett (4) distingoisliea five varieties of leucocyte in uoriiuil 
blood—1, Lymphocytes 2 Large mononuclear nnd internK'diate 
forms between 1 and 2 3. Polyniorplioniiek'nr forms, or finely 

granular oxyphils.' In this group he includes tliose cells in the 
blood of birds which contain large spindle granules. 4. Eosino- 
philes. R. Mast, which he describes as coarsely granular liasophiles^ 
hut which ] have usually found to be distinguislied by their meta- 
chromatic staining properties. He also notes many degenerate 
forms of leucocyte, evidently present under fairly normal con¬ 
ditions. such as swollen or irregular nuclei; degenerating nuclei; 
ruptured cell bodies and pale nuclei, etc.; beside many forma 
found under pathological conditions, such as myeloeytcs, plasma 
cells, and various abnormal kinds of erythrocytes. The blood 
dust described by Burnett perhaps corresponds to the substance 
attributed by Cullen (7) to the tree granules of the mast cells, and 
to which the same name is given. 

CuUen (7) describes four kinds of leudwytos in flslies and birds. 
1. Small mononuclear, which closely resemble the correqM>nding 
cella in man. and which I tak« to mean the lymphocytes of most 
classifications. 2. Large mononuclears. 3. Eosinophiles, in which 
he distinguishes a granular form, and an bxyphilic spindle form, 
in this respect differing from ^urnett. From my own bbeervotione 
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1 am inctiue<l to agree with Cnlleii in placing the apindlc fp'AnuIea 
-of hirda ttt coiinophile forma juat oa the spindle granules of tlte cat 
Are deMcriUnl under that heading by Burnett. (UoodaU {6) also re¬ 
marks that neutroplnle cells are absent in tlie fc»aK their 
being taken by oosinophiles, with oxyphilic spindles ) 4, Mast cells. 

Faiitham (fi) distinguishea, in the normal bloofl of the grouse (a), 
Krythrocytea, among which he finds iiuiniul cells, cells Authont 
nuclei, and erythrohlasts—cells uliich are roundel and hare more 
spherical nuclei than the ordinal > form, and i\hoHe cytoplasm 
fltains hliio with (lieiiisa. 

(h) Ijeiuocytes. under whicli he puts —1, LyinpluK-yteM, Isitli large 
aiud Kiuall, tlie large variety merging into small uiononiu lears ^ 
‘3 Large mononiKlearn, ahnse piotoplamn is bi\Ho])hiL staining 
deeply uitli Cteinsa. and less daiklA with Jenner .‘1. Polymor- 
)>honuclear leutwytcs (Burnett), or ciystnlloid ei)Kinophil wlla 
^f’lillen, Warthin) 4. Kohinopliile leumytes (Burnett) nr coarsely 
'granular cHisiiiophile (oxyphile) evils 5. Mast cells (coarsely 
gronulnr hasophile ivlls) (i. TliroiidMwvtcs, which suggest very 
narrow and slightly small erythroevtcH. Tlie Avholo cell is hasophile 
in its reactions, staining rathei faintlv iilue with Jenner’s stain 

Grunfr (14) gives a classification id the huiiinii blood cells based 
on biological principles^ and, following this, a valuable sumuiury 
•(rf the work done on tlieir comparative cvtology, together w'ith an 
exhaustive bibliography. Deriving all hlood eoipumdc^ fiom the 
primordial cell he deHciilxv various forms in Isith nornml and 
pathological blond •—1. Heil cells, winch aiv only present in vorte- 
bratea, and may be divided into—(a) oitliochromotic, (b) poly- 
'ebromatie, and (c) megaloblasts Platelets arc absent where the 
red cells are nucleatCHl. Spindle cells ^acur in all vertebrates 
below iiiaminals, and arc peur-Hhupod, or (ilniond-shaped plaijnes, 
which in birds are Noinetimes regarded as identical with the 
mammalian thronibocytes, and pliA'siologically have the same func¬ 
tion as the platelets 2 Lymphocytes, uninuclear, Imsophile, non- 
granular cells, which may he divided into—(n) small, and (h) large 
ly'Tnphooytes, and (o) largo mononuclear evils, with transitional 
forms betwevn the two former and the luttei. ami characteristic 
*of infra-maminaliun species. 3, Large mononuclear evils, which 
aro of two types—(a) lymphoid, and (b) granular, and wliich are 
present in alt animals in wiiich hlood may lie detected. They 

^ _ Miff ^ ^ __ ^ 

A In thtfl o«nn«Himi we miMl note Krtillph'a flslviiieiit tint In hunuui lilood thm are no tmuil- 
ttonal fnrma botnoaii lympboei^lcfi ami Bonofmoliaf*. Tia* raM" the qiteetlon ae to the hnoKrt- 
OfH' of fooiui In lh%Aarlou« Sro(i|ia of animal 
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Appear to play the part of macropliagea in roptilcH and amphibia^ 
and are frequently poMaviMed of aoH’alled “ aecietory vacuoleH.*’ 

4, Neutruphile leucucytea, consiiititig of nii oral, large, Imsophile 
<*ell body, flbrillnr in structure, with oxyphilic puraplabin; round, 
indented. Or poIyiiKirplioiis nuclei; not found far baik in tlie 
vertebrate scale, and probably not correMpoiuling to the pliagiK'ytes 
•of cold-bhH)ded veilebi ntes. TIiCMe appuieiitly loircHpoiuI to the . 
polyniorphonucloate ctdl of otlier vriteiK, and arc regarded by 
-fTruuer as being alwtoit in their true itn foini in colddihxMled 
vertebrates, the part of the litiiiiaii pol\mor]ih Iwing i>lnycd hv thn 
iiiacrophuge in the flog and rcptilcM In lni<lH ho includcn under 
ibis group mast cells, cohiiiophile cuIIk. with md-like gi.miilos 
^pseudo-eoainophileHh and celU of tlic miiiic hizc full of luinute 
-oxxphilic granules 5. KosnnqihilcH, with grannlcH of various 
shapes and sizes G. Mast lells, which aie mono- or polynucloate, 
variable in sise, with a vacuolated tell Isulx. They aiv divided 
into those euiituiiiiiig tine, iircguhii gianulcH, Htainuig red-violet 
with (lieuisa, nml those contiinniig H<.ant\, coarse granules 
aides tliesc there are foniis more oi less cliiii aidoristic of certain 
pathological conditions. hiicIi as plasma cells, giant (ells, etc ; as 
well its vaiioiiK strnctnres whiih jmi\ icpri‘seiit stagi-h in the life 
higtrii*y of tlie normal blood cells Fot the work nndei dis^iissitm 
I have adopted the bdlowing teiius in an ailcmpt to inline the 
blood cells of the various gruiips of animals to a common ilassiHcn- 
tioii. 

1. AVy/Zirory/rs. Nucleated oi iion-nneleatetl cells, accoidimr 
to the group of aniiiial. Xormnny staining \el1ow-orange or briik- 
red, but polychromatic oi basophil forms wcie (ommon in all species 
111 all cases iiregular foriiiH were present, even when the blood was 
not apparently pathological. In amphibia, reptiles, and some 
birds, I noted, liesidea tbesc oidiiiniv forms, stiuctuics which I 
have called spindle cells, and which I take to toirespond to tlie 
thromlxK*yteH of Burnett and Faiitham In tlie l»)wer vertebrates 
those cells are thought to perform the functif>n of blood platelets 
-(Gruner). In many caaei tliese ctdis were distinctly bi-polsi. thongli 
in the majority they were drawn out at one end only Tliey w'cro 
not as consistently basophil as the authors quoted describe, hut 
their tendency seemed to be decidcKlly tow aids Iwisic oi polyclno- 
inotic reactions. They liave U-en descrilaHl to me as artefacts, but 
as I have repeatedly observed them in the hacinocytomettM while 
making an estimation of corpuscles, and once in an examination 
•of fresh frog^s blood during a lalsiratory demonstration, while 
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1 bare freciveptly fouji4 iheof. i4pugated at right av^lc* to 
laugtb of the atoear, I adjhe^ to firat bolivf that they are fairty 
ueual coufttitiioata of the blood of oertaiu oniutaU. 

3. Arttfoey/re. 

(a) Lifmphocftei, Suiall, round or irregular cel]l|i» aitla 
baeopbil and practipally bouiogeiieoua pirotopUatlU 
Deeply baaophii oucfeua flUiug the greater portipu of 
tlie cell. 

([>) ilonoffurlfnr. Larger baeophil foriiw* froqueutly con*- 
tainiiig baeophil granulea, and aitl) laige and ofteia 
ezcentrie nuclei. 

(c) Po}^ttMri>hovHcltate, Large funne, with irregular aucL 

frequently ezcentrie baeophil nucleue, the cell prot«>- 
plHHtii often exhibiting faint acidophil pi*opertiei» or 
. even granulee. 

(d) TtamUwnul fonna, Bawiphil celle, alioee nuclei pre- 
eeiit intermediate atagea between (b) und (c). 

(e) Eoimoii/iUr^ containing large or lanall acidophil grauulei^ 

and ii regular iiiulei. 

(f) Mmf cfth, coutaiuiug giaiiulea, ataining more or Icmp- 
metachiuinatically, and faintly Imaophil cj^plaaut 

Fnhei, (Plate XVIII.; Figfi 1-6) 

Only one fonn was eiaimned—the tclecwtean Sea-hedgehog 
(l)iodon hmfnr (())—and the Hiuear contained many bacteria 
The led celU Meie much lounder than tlioae of batrachiaus or rep- 
tilea, averaging 12.5p a 9 2 m The protoplaani of many took a 
basic stain One <kMibtfiil spiudle form was observed, measuring 
13.3u X S.3 /a« 'riie lymphocytes aeie round, and tbe most con¬ 
spicuous leucocytes a ere niunonuclear fuiius, with deeply liasophil 
granules, averaging 13 4 m in diametei; while others lesenibling 
the polymorph type in general characteristics, but containing 
basopliil protoplasm, averaged 11.6/# No eosinophil forms were* 
apparent on treatment with either Jenner’i or Oieuiia's stain. 

1 Newton Parker (2) gives the average sizes of the red as much 
larger (40-46^ x 2(S-S7 m)« but Johnston and Cleland (3) remark 
that they find^ wide diversity among Ashes, dipnoi running as 
high as wh ile in some teleosts tbeir reading is as 

1 Omsr (li) iMSsi Um* AisssenaSMhMpiMartM svt M4y Kmp. NlMmlM|r 

W M U qwii to ttw Iwy nontmwimr WFSt sin Hfi fSLt Uwfc wouraoolw foniu si^ inM 

tDAoUMi H< 4m«a mIm- 

Utw tsUw stwisBt df t o as o fi Ml stMl wnSssIhtrasli^ * 
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low M 6/i X Ofi» At these Utter obserreri poiut out» Uie Teleoitei 
beve evidently breoched off from the main stem, giving rise to 
batrachians and reptiles, w that there is little of oomparatiTe 
interest in this reading. 

Bafraehtn. (Plate XVlll.; Kigs. 7-17 ) 

Srd CorpuMclet ,—Considerable Tariations in the sise of all types 
of cell were obaoryable in this group; but, with the doubtful exer¬ 
tion t)f one slide from a tadpole, tlie young forms have larger cor¬ 
puscles than the adult. Spindle cells found in Lyninody^ 
na»te$ doraaha^ averaging 23 /a x 12.45//, nU) in fresh blood 
of Uyht aurea^ used for laboratoiy {IcinouHtmtiim purpows, and 
ill the haeniocytometcr; while in the majority of cases baso¬ 
phil polychromatic re<Is were found. Some of these stained more 
deeply than others, and, with tlie exception of L. dor9ali$, averaged 
smaller than tlie ordinary red. The chromatin of these forms 
did not stain as deeply os tliat of the typical erythrocytes The 
smears also contained masses of a homogeneously staining sub¬ 
stance, nr, in other cases free nuclei (cf. Fantham (5) p. 718); 
while in one young //. aurea were foriiiK with vacuolated protoplasm, « 
and very densely stained uucleus In some cases the red cells 
were apparently in a state of active division This was observed 
chiefly in A. donaht, Oruner (p 94) remarks seven varieties of 
red cell in the frog, giving their average size as 14.5 x 26 /a, and 
their number as half a million per c.cin, being much fewer than 
in other animals. 

Lymphoeyte$ varied much in size and shape, ranging from 
6.6/a to 13.4/a X 6.3/t; and were occasionally, e.g., H. aurea and 
L, dorualin^ observed with the nucleus in a state of division. In 
L. dorealie they showed a distinctly fringed outline, comparable 
to that described by Erhlich in human blood. They were always 
basophil. 

JiiofMnurUar forms w*ere strongly basophil, and varied much 
in size, and also in relative numbers, showing all gradations from 
8.6/a-I 9.9/a in diameter [cf. description of intermediate forms by 
Stephens and Christopher (9), p. 19], the average size falling, 
however, between 10/a and 14/a. The nucleus tended to become 
segmented, and the cell substance to contain granules. 

Soetnophili were not, as a rule, clearly defined, with the excep¬ 
tion of L, dorealii and //. peronii^ in which there was a decided in- 
creasy in the relative numbers ot these cdls, together with a 
marked difference in the aise of the granujes as compared with 

8 
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tho«e of other memben of tlie group. The granules in these 
fonus closely reseiul^ed in appearance thost^ hgured by Burnett 
^4) for the horse. In L, dor^lU also, the eosinophil cells differed 
from thofic of other batrachia examined, in averaging larger than 
tlie true polymorph cells. Gruner, on the other hand, regards the 
eoHinophil cells as foniiiug the important features of the blood of 
amphibia. 

Pfdyg9iorpfi etU^ of the true type are denied by Gruner, but he 
notes foniu containing a true polymorph nucleus, and faintly 
baHopbil or amphopliil cell hulwtance, and these I found Mere 
very distinct in most cases In U peronxi these were represented 
by forms with somewhat irregular nuclei, much pressed to the 
side of the coll. 

In tadpoles the leucocytes acre apparently all of the luunonuc- 
lears type, averaging 12. 1^-16.9 ;a ; while the spindle cells and 
basophil reds containing large and less dense nut lei than the 
4>rtbochromatic were numerous, and in one form the true red 
colls tended to become vacuolated. In such smears a differential 
count was obviously impossible. 

Gruner regards the mononuclear as the piimitive type of cell, 
and, as such, they are to be expected in the more or less undif¬ 
ferentiated blood of young animals. 

HATRACIAN OOKPUSCLKB. 

l*c>Toentave Counts of Leucocitos 

IVsiiif l^rmpho^tet UononiiolMn l*olymorph«. Koslnophllo. 

Hyla aurea (joong) • Bfi 2-404 - M.7-61.1 - 1.0-27 - 11- .9 

„ (adult) - 61.2 - 28.8 8.2 - 1.4 

Ljfuinodyiiastes dorsalis - 68.2 - 78 - 10 0 -12 - 15 7 - 13 - 8.2 - 2.1 
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ReptOet. (Plates XVIII. and XIX.; Figi. 18-33.) 

Bed Corpuick*. —The counts of the absolute number of reiK 
cells Ysried, probably due to the effect of different seasons. For 
instance, Uhdodina longiet^Uie nould not give snougli blood for 
u liaeuiocytoineter count when pricked in May, apparently because 
the animal was tlien hibernating, and the estimation of its cells 
could not be made until it was killed in July. 

The red cotpuscles varied in sise* the largest observed'being found 
in Chelodina longicoUu^ and measuring 21.9/i x 13.3/i, which is- 
a larger reading than that given by Clclahd aud Johnston (3), 
via, 18.5/1-19.5/4x13.3/1 The increase in siie in yoifng foitns 
as compared with adults of the same species characteristic of 
batrachia, is no longei apparent, except in TUiqua icincoidee^ 
which ranked next in sizo to t'helodimi longicoUia; but for pur¬ 
poses of coiuparisun I a as not, in th/s case, able to obtain the 
adult. My measurement (lO/i x *tt).3/i) is, however, a slightijia, 
larger reading than is given by Cleland and Johnston for the 
same form (presumuhly adult). In one case, T%1, ntgra-lnUa^ the 
tells varied enormously, running from 19.9/i x llCju to- 
9 . 9/4 X 6 6 / 1 ; and in Gramatopliora barhafa there were some small 
round cells, appi^aring normal iu reac'tion to stain (microcytes), 
while in Tmchgdoaaurua rugo9u$ these nuall forms were also- 
observed, bearing iu this case a very darkly stuming nucleus 
Aiiaplasms were common in tlie cell of ChtL longicoUia^ while otiiurs 
sliowed different stages of racuolation, and variously disintegrated 
structures, closely resembling those of Uyla aurea were found. In 
other cases the red cells seemed to be losing their nuclei, e.g., in 
Tihgua aancotdea (10) In some the nuclei of tlio ordinary forms 
tended to beemne irregular, with a distinct appearance of budding, 
and in the young spetimen of OromUophora muricata one was 
observed in a state of division. The reaction to stain was fairly 
normal, but iu some the cytoplasm of ordinary red cells took on 
a green tinge witli Jenner. 

In reptiles, in distinction to batrachia, the larger forma 
of leucocyte approach more nearly the sise of erythrocytes, the 
largest observed being the eosinophil cells of Ckal which 

measured 31.5/1. Spindle cells were very common in all speci- 
mens, and might be pointed out at one or both ends. They 
rather inclined towards basophil characteristics, and among such 
cells binuoleato forms were faif^ jium^rous, as well as among the 
ordinary spindles. In l4fe Ti)kqm mneoidea^ ’in whiob 
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tboe were first ofaeerred, tlwy averaged slightly smaller than 
the ordinary erythrocytes, with rounder iiiidci. The smdlAr cells 
tended to be basophil, the larger staining normally. Normal baso¬ 
phil cells were also common, their nuclei being larger, and taking 
the stain less darkly than the ordinary forms, and showing a 
great tendency to branch or btid; iu fact, in T. mgomi onp was 
■observed showing three nuclear masses. 

LymphoegffB varied in sise. the largest being found in young 
Gramat. murieatn. These were distinctly itvnl in shape, measuring 
11 . 9/1 X 6 . 6 / 1 . On the other hand thttse of young 7't/ift<a sciu- 
■coida ran smaller than any other form, vis., 4.8/i. TIio percent¬ 
age counts also varied, being fairly high in young individuals. 
The fringe of ragged protoplasm olsierved in some batrocliia was 
also seen in this group {Trnch rugo»u» and Til. nigrn-lutea). In 
the former these cells were most distinct when treuteil with Jenner’s 
stain, and ah appearance -wps obtained rcsemhliug division. The 
general shape varies from oval in Oram, mtineafa to round in 
Track. rugo$u», wliilc in other eases it was almost impossible to 
distinguish lymphocytes from free nuclei. 

Matt rrllt were common iu this group, averaging laiger than 
the mononuclear forms, hut tliey were nut present to any large 
percentage Tlie greatest number was found in the young of 
^ram. harftata, where they were pi'eeeut to the extent of 13.A per 
<«nt. of tlm total white cells. They were common in Okrl. hngtcolHt, 
in which, as in Track, rugotui, they showed both large and small 
varieties. In Track, tvgonu also, one was seen apparently in a 
state of division, and in this species the granules of the corpuscle 
were distinctly divided into large and small; while some cells 
appeared transitional in staining between the mononuclear and the 
mast variety, staining more darkly purple than thb ordinary mono* 
nuclear forms, and with a few characteristic granules in the proto- 
plaun. 

Trcmtiittmal formt of oi'dinary type were not olisenred. 

Monotiuclcar eeUt varied in site, and might be divided into two 
classes—(a) Small, ranging from 7.9/i-9.9/i; (b) those correspond¬ 
ing more nearly to those of other forms, and ranging from ll.T/i- 
16,4/1, while in the carpet make (specimen in very pathological 
condition) they ran up as high as21.I/i. 

The percentage counts were fairly high, hut it was difficult in 
many eases to make a rigid distinction lietween laige specimens of 
elan (a) and small specimens of class (b). The small forms of Ckcl. 
loHgteedlit were distinguished from the lymph<|pytca by the presence 
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of many baiophil granules. In others (&mm. barbata) the protO' 
plasm tended to be vacuolated, and in TiL eeincoides this vacuo* 
latioD extended to the nucleus (of. Erhlich, p, 86). As in amphibia 
(Iruner regards these cells as playing the part of macrophages, true- 
polymorphs being absent. 

Poljffnorphonvcleatf Celh —These were roughly about the same* 
siso as the eosinophiles, but gave a small percentage count except 
in young &rama/. muricata^ where they ran up to 42 per cent, of 
total loucoi*ytC8j while in tlie MoniUvr it was not pcwible to dis- 
tinguisli them from the eosinophil cells. In nnears from Ghel, 
longircUii^ large cells wcie seen in which the nucleus w*as presse^T 
tc> one side, and the protopla«n scarcely stained at all. In other 
cases, e.g., Gram, barl^ata forms containing a horseshoe-shaped 
nuclouB, and faintly pink protoplasm, scarcely to he distinguislked 
from eosinophils, and comparable to those of some frogs, were seen. 
Riimlur cells were noted in T%1, mgra-lutta. In other cases, e.g, 
Gram, mur^cata^ the protoplasm was vacuolated,»And the nucleus 
not so strongly basophil, as in the ordinary types. These, under 
Gruucr’s classification, must be regardad as eosinophils 

Enmnoj^bil Celh —These were fairly well marked, though giving 
sniall percentage counts, except in Chtl. longicoUn, in which the 
granules could bo distinctly divided into small and large. The 
latter closely rescuubled the spindle-shaped structures of birds, and 
were much more numerous than the former, the tfital eosinophil 
count giving 40 per cent, of leucocytes present. In sise. with the 
exception of ChcL longuoUh^ which ran as liigli as 21.6 m, these 
cells average about the same as the polymorph forms. The 
eosinophils of Chtl, longicnilin are further peculiar in allowing, 
besides tfao spindle-shaped granules already mentioned, finely and 
coarsely granular cells, the latter not unlike those of Lymnody- 
naBtee doTBaUn, among the amphibia, though not staining so dis¬ 
tinctly In most cases, also, in this species, tlie eosinophil granules,, 
with the exception of the large ones, did not stain with Jenner 
at all, BO making it hard to distinguiili true polymorphs from 
eosinophils, lioth of which carry nuclei pressed to the side The 
same fact was also obseiTed in Gram, barbata In Til, nigraduUa 
these cells did not show up with either Jenner or Giemsa; while 
Traeh, both young and adult, showed scattered granules 

staining best with Jenner, some cells being not clearly granular, 
while all liad the nucleus pressed to one side. On the other hand, 
in Til, BciiicoidtB the nucleus was round in distinction to that of 
the polymorph cells, and ,the granules were few and refractive. 
Gruner questions the analogy between the cells containing spindle- 
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shaped granules (crystalloids), and the eosinophil cells of mammals 
(human), just as in places tho '* pseudo-eosinophilecells of 
birds ill the polymorph series. If the structures 1 have called 
polymorphs in amphibia and reptiles, and which show amphophil 
or acidophil alHnitius, arc to be regarded as eosinophils, then this, 
class of cell is certainly the most cliaracteristic of amphibian and 
reptilian blood. 
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Avu. (Plate XIX.; Pigs. 34-37.) 

Bed Corputelet. —The actti(d counts Taried, hut scarcely beyond 
itie limits of the Sgui-es giren by Bbrnett (4) for the blood of the 
dhunestie fowl, the highest being found in the Black Mountain Duck, 
and the Invest in the White Pekin. In siae they arcraged smaller 
than those of reptiles, the largest being found in the Spoonbill 
•(16.1/4 X 8.7/u). The cells of young individuals shoved an increase 
in site as compaied with those of the adult. Basophil types 
^thrombocytes or erythroblaBtR of Fanthnni 1) vere not comuion, 
but vere observed in the (/liestnut Breastefl Teal and young Mud¬ 
lark and Heron, and averaged smaller than the ordinary furitis. 
In the Heron a few cells resembling the spindle forms of reptiles 
vere rceu, but this smear was full of cocci, aud in all probability 
not normal. In the Spoonbill, yotiug Mudlark, and young Moun¬ 
tain Duck the basophil cells wero also well marked, and slmwed 
j^reat variety of shape, some even approaching that of spindle 
eelli. It is worthy of note, from the standpoint of evolution, and 
in view of the occurrence of these cells in amphibia and reptiles, that 
they were more conspicuous in the younger forms of the birds 
•eianiined, which is to bo expected if they aro a primitive type. 
Bruner, however, states they are present in all veitebrates lielov 
roanimals. In the Spoonbill and young Mudlark also, the nuclei of 
many icd cells were slightly moniliform, and in some cases almost 
completely divided, with the most dense chromatin at the centre of 
tlie nucleus. This aggregation of chromatin was best marked in 
the basophil forms, in which also division of the nucleus vas well 
seen Degenerate cells, resembling tboso found in reptilee, and 
• sle-orihed by Fantham (S). and consisting apparently of free 
nuclei, non-nucleated fragments and nuclei surrounded by a thin 
film of protoplasm, wera also olvcrved. 

Lymphociftei.—The»e vari^ in sise from 3.8/« in the Black 
Mountain Duck (Ana» $»pfretliona), to 6.7/t in the Spoonbill 
Tlicir percentage counts were fairly high, running to 76.8 per cent, 
•of the total leucocytes in the (liestnut Breasted Teal. In the 
young Mudlark the count was extraordinarily low (16.8 per cent) 
These cells have a decided tendency to aggregate (cf Fantham (5 )); 
end degenerating forms appearing like large nuclei of lymphocytea 
were present in certain smears, being in many cases difficult to 
•distinguish from the true c^l (cf. Burnett (4)) In the young 
Mudlark thqr.are surrounded a clear ring of cytoplasm. 

Hint CeJh, —^Theie were not found on any slide, with the pos¬ 
sible exception of the Chestnut Breasted Teal (Cosorca tador- 



Gv;ynneth S^chanm•': 


W8 

uoule$) funear atained with 6ieinaa« Id the Heron and Spoon¬ 
bill there were aln doubtful forma, but neither of theae alidca were* 
very reliable, being fairly patliological. 

Mononuclfar CfKv.-^Tbcae varied in percentage count, but pever 
ran higher tjian 28 per cent of total leucocytes They were dis¬ 
tinctly divisible into small and large types, the former ranging* 

from 6.8/bi-9/s and the latter from The relative dif* 

ference, between the two forms ran as high as 6 6 /a in one bird 
(Heron) 

Polffmorph»nHcleatf CrlU ,—^These were difficult to distinguish 
from the eosinophil, and a percentage count could only be made 
in the young Mudlark, in which they amounted to 3.6 per cent, 
of the total leucocytes. In this species also, their diameter waa 
only 6.2/a, while that of the true eosinophils ran as high as 1L6/a. 

Gruner includes under this head mast cells, eosinophiles wdth rod¬ 

like granuloH, and cells of the same size full of minute oxyphile* 
granules. 

^ounop/iil Cell *,—In general, the size of these cells averaged less 
than those of reptiles. They weie in most casus divided into those 
with round granules, and those with tlio spindle or crystalloid 
vaiiety (polyinorphonucleate leucocytes of Burnett, neutrophile 
of Gruner), though it was not always possible to distinguish 
clearly enough between the two forms in order to make a differential 
count. The crystalloid variety were particularly well marked in 
the Whito Pekin Duck and young Mudlark, in each of which they 
gave a high percentage count, very gristly in exc^ of the 
ordinary cells witli rounder granules. As a rule the percentage 
of eosinophil corpuscles was fairly high, runniug up to 32 4 per 
cent of total leucocytes in the Block Mountain Duck. In some 
cases. notaUy the Heron, the granules were vciy sparse, resembling 
those of certain reptiles, while in the Black Mountain Duck several 
large mononuclear cells showed an apparent uosiimpliilous granu¬ 
lation. In the IbiH there were distinctly three forms, (a) with 
small granules, (b) w'ith ordinary spindles, (c) with laige spindlea 
—the last thro classes being about equal in number, and varying 
slightly in siie (II. 6/a 10.9/a). 
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Mammnlui. (Plate XIX .; Figg. J18.44.) 

Tho repreaentatireg examined in thia group all belonged to tlio 
Metatliei'ia, being either luaraupialg or monotreniea. 

Plateleti were obeerved for the firat time in thia group, being 
obaent in all forms with nucleated red corpusclea (Gruner); and 
were very common in all speciea In some of the margupialt they 
appeared to have n definite outline Schifer (18), p. 47, mentiona 
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Uood pUteleCi or thromboeytei in the frog^ but I here found 
nothing to oorreiq>ond itriotiy with theie oelliB in appenrance out¬ 
ride the mammalia. 

SnI (7orfni«eie«.~Thete approached ?ery nearly the aotu^ num¬ 
ber per c.mm in human blood. There va« a marked decreaw in 
the liie of the cells aa compared with in TertelNratea; and in all 
<sMa they were non-nucleated, bi-concaye discs. The rariation in 
•diameter is also much less than in other groups (5.1/ir7.8/A), In 
the young platypus (0. anatatu*) they showed the greatest range* 
I unning from 6.6^tt 9 /ia. There seemed to be no definite relation 
between the age of the animals and the siie of the oorpuaulea. Poi- 
kilocytosis iras fairly common in many Dinrsupials, as well as poly- 
chromatophilia. while normoblasts aero frequently present.' 

There weie also, in the aincais of marsupial blood, a large 
niynber of corpuscles of normal sliape, hut small sise (microcytes). 

Lymphoeytet averaged very much laiger than the corresponding 
•cells in birds, the greatest diameter being found in one species of 
wombat (PAasroZomys), but there was no marked tendency towards 
increase in sise in the young The percentage counts varied 
enormously, running as high as 72.6 pet cent, of the total leuco¬ 
cytes in rWr/iosiffiis fii/Zpcrt/Za; but Tcould find no definite rela¬ 
tionship between age and numbers, though, as a general rule, the 
young forms showed a high percentage count. In T. wXipecnla and 
others the nuclei of some lymphocytes appeared to )xi distinctly 
dividing, and the sise and amount of protoplasm in relation to the 
nucleus varied, but appaiently the lymphocytes were non-granular, 
thus differing from tlie mononuclear forms. In hrtiwp% 

the lympliocytes were divided into two classes—(a) small, with very 
•distinct outline to the nucleus, and very littlo cell substance, (b) 
larger cells, with less clearly marked nuclei, and protoplasm barely 
showing (of. Gruner). In the young echidna the lymphocytes 
varied much in sise, and were veiy granular; while the nuclei 
of several in the wombat smears showed distinct lobing, giving a 
kidney-shaped appearance. (Transitional format). 

reifcr w'ere very rare, being only observed in T. vidpe- 
eula and the wombat, and in neither ease numbering as much as 
1 per cent, of tlie total leucocytes. 

Mononvehar edit were divisiUe in some oases into small and 
large, and averaged aa a rule, larger than the polymorphs* They 
showed* particularly in the young platypua, a great variation, as 

1 OMsod sHri Johiwloii (t) ngsial ISb ba sn snMe fntaai* 

t rhri Wim Si l (B) on tkt froqOHit ooMrmos «l “Inlonnadblo toooo- 

•«9tsi,”nrfrl«ajr IwtoMaMeluys vidvnmNieiioimtdcnrf^ 
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^ell as an increase, iu sise ( 12 . 8 fi- 18 . 1 /i) Perceutnge counts were- 
never very large, reaching the highest in brevicepu (female witli 
young), where these cells numhered *10.7 per cent, of the total 
leucocytes. Degenerating cells,(cf. Burnett) were common, while iu 
others the nucleus tended to become \acuolated (cf. Eihlich (6), 
and one cell of T. mlpecula seemed to Le clearly dividing. The 
chromatin of the nuclei in many slmwed very distinctly. 

TraMittottal form*y between the mononucIeaiH and the poly¬ 
morphs, were observed in four coses, and in sise corresponded moat 
nearly with the polymorphs, but in no caac did they ainount t(» 
3 per cent, of the total leucocytes. 

PolymorphouHcltar ceU^ were uuiueious, icaching as high as 7G 
per cent of the total IcuccKrytcM in Uie female wombat In sise they 
approximated, on an average, to the eosinophils, being particular!} 
small in one of Kcladna htitrir^ iu which the cylopluK]ii 

stained very indistinctly In T, wlperula^ on the otbei hand, 
they allowed fine Hiddopliil granulations (cf Schafer (11) p. 34). 

Konitiophil crlU never gave a high percentage count, falling 
particularly low' in c'chidna, in which, neither iu the young nor 
adult form, diil they reach 1 per cent, of the total leucocytes. They 
neemecl to average slightly larger than the polymorphs, tliuiigli this 
was not an absolute rule The granules of some w'ere very scattered, 
while in others they were very line, resembling the finely granular 
polymorphs of sinne forms. In the young platypus they were only 
distinguishable writh Gietnsa’s stain. Erhhch (G), p. 179, notes 
among the a-typical forms of white corpuscles wliich may be present, 
dwarf forms of the eosinophil variety, and I found that tlicse 
were also very common in many marsupials. Macrophages were 
also present in the form of large basophil mononuclear cells, con¬ 
taining partially disintegrated corpusclea of various types. 
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Summary. 

fitd Corpuiclet. —Mihs Cluy-Pole (12) iiotoii the decreaee in liie of 
I't'd cellii in paMin^r from generulised to ipecialined tjpea, and ano- 
ciatea this with an increased haemoglobin capacity. I have found 
the lame fact out by uiy obierTationi, ai wdl ai a oorreapoud- 
iiig increaise in the iwtuul number of red celli^ which, by inoreoiiug 
the total surface of the red c*e1Is, augments tlie aroa over which 
oxygen may be absorbed. There was a tendency towardi larger lixe- 
111 young forms, which wan, however, hardly apparent in mar¬ 
supials. Spindle cells, when present, tended to lie polychromatic or 
basopliil in reaction, and were only found in any iiumLer in ain- 
]»hihia nml roptdes 

Leurocf^feM —(n) LpmphorptfB, as a general rule, seem to be 
ftiore numeiouM in young foims. T)ie size was albo greater in the 
young, und increased in passing through the various groups, being 
Iniycflt in marsupials. 'Hiis large size in the young is evidently a 
levelHion to the primitive l>]»e. 

(h) Masf cells seemed to lie luorecharai tcristic of the lower groups, 
as they were observed only once in marsupials, though they were 
utimerouR in reptiU^s. 

(c) Afofio/it(r/far/t were more niiinerous in young animals, 
and tho only form of white corpuscle found in the tadpole was 
nearest this type—primitive, according to l^runer. Tho average 
number of these ccIIh became much loss in monotremei and marsu¬ 
pials In am)diihia there were three distinct clanea, according to- 
the sizes, a giant type being well marked in the young. In reptiles 
only two claKseH were apparent, and the average size in the adults 
was leas than in amphibia; while in birds tliey were smaller again, 
but still of two kinds. Monotrenies resembled reptiles; but in 
marsupials we find one size with no marked difference between the 
young and adult. 

(d) Poli^morphonuelcArs in amphibia were not easy to distin¬ 
guish from niononuclears by staining^ and W'ere also few in nuin- 
lier; both facts being mole clearly marked in the young. In 
reptiles also they were not clearly differentiated, and were only 
distinct in one bird. In iiionotrenies, and still more in marsupials, 
they were numerous and apparent, except in the cose of the adult 
female Petaurus breviceps, which was suckling its young wb^n 
the smear was taken. Perhaps this fact may account for the- 
extraordinary decrease in polymorphs, and rise in number of 
mononuclears in this particular specimen. 
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The aboTt diflerencea ip reaction to btaiu raisei tho question 
as to whether the polymoiphs of inaiumaiia are strictly to be 
4.ompaied with thoae of lower forma—n fact denied h\ Gruner as 
I have stated 

(c) hoMinopfiit9 were few in ainpliibm nnd frequently coiituiiad 
large round ginnuka They were also poorly marked ni reptiles 
though 111 Chfl lonqicMu there were diNtinctly two kinds of 
granules some cells containing large spindlo structures eoinpai 
able to those <if birds and about halt iih numerous as the ordinal v 
foiin eontuining round granules hisinophil iclls weie much 
more numerous in birds and showed two km Is ot granules ui inanv 
foniis The\ were ft w in nuinl er in monotremea uiul ncvei 
exceeded H per cent of tlie total lunnlicr cf lemoc^tes m inarsu 
pials 

PlateUt^ were only appaicnt iii miurimalH 

Conclusion 

lhei< IS a general decrease ih u\/a and iiuiea&c in numbet of 
led cells in ascending through the vaiioiis vcrtchiate groups 

There is a coircsponding decrease in nuiular hut inercaso m 
HIM of tiko l>mplK»cytcs Die mononucIeaiH remain faiily constant 
in size but decicase in uumliers Iho reptilian relationship ot 
tile monotremes is suggested by the Runilarit> of tho mononuclear 
corpuscles in the two groups Die polymorphs also inerease in per 
centage counts as we rise in the scale of vertebrates Tlio eosmo 
plnU aie only really numerous in birds and tho higher reptiles 
(eg ( hel longuoIliB) where there are also two kinds of granules 
—a round and a ciyst-illoid variety— possibly pointing to an 
avian relationship Die alisence of those cells as well as that 
of must tells in the hsh points to theu King a specialisctl nature 
There is a slight det rease in the si/e of the eosinophils in passing 
through the various groups but it remains fairly constant The 
variations in reaction to staining of different claskcs of cells in the 
various groups raises the question as to the homology of the 
several types of leucocyte in vertebrate animals 

EXPLANATION OF HCfUREb 

Figs 1 6 —Pcircupinc Fish Drawn witli camera lucida 1 Mono 
nuclear cell stained with Gieiusa 2 and S Red Coi 
puscles stained with Giemsa 4 and 5, Lymphocytes, 
stained with Jenner 6 Polymorphonucleate cell, 
stained with Giemsa 
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Fijfi. 7-12.—Young //y/fl Aurea^ utained ^ith (lienua. 7, l>egene- 
rating form. 8, (a and b). Mononuclear. 9, (a and b). 
Cells with irregular uiicit;!. 10. (u and b). Polymoi- 
phomicleate cell 11. (a and b). KoMinophil i^lln 
12, (a, b and c), BiiHophil veils. 

Figs 1*1 and 14—Adult Attrra, ataiiitMl leiith Gienma 1*1. 

Mast lell 14, L\iiip1ioe3*ti^ divitliiig 

Figs. 15-17 -- Ltfnn9odjiftumtf« fhntultn, 15, Spindle cell, Mtaincd 
«itli (lieiiLsa in, Kosiiiophil cell, stained with Jenttcr 
17, KoMiiiophil cell. Mtanieil «ith liietuMU 

Figs. 18-21 —Ttliqita uriurntfhH, 18, a-f, StugcH in apparent dis¬ 
tortion of red i^orpiihiles; g, iiornial red corpuscle, 
h-o, Spindle cells. 19, a-c, Eosinopliil cellrt, staiiitMl 
with Gienisa. 2(1, Jlasojihil red icIIn, staiiKil with 

(heiUHK. 21, Vacuioluteil inononiu lear lells, Htaiiied 
with Jennei and Gicinsa 

Figs 22 and 23— TntchtfffoKaunt^ rwyov/M, Ktuiiied with Gieinsu 

22, Polychromatic red cell dividing and normal rod cell. 

23, Mast cell. 

Figs. 24-28 —Trnchjfdontaurui rwyos//#, stuiiicd with Jeiiiier 24. 

Lymphocytes 26, Miisophil and poluhiuniatic nnlh 
26, Mononuclear 27, Pohunorphoniicleate 28, (a and 
b), Eosinophils. 

Figs. 29-33 — (jronuifo^ihora harhafo 29, (a), PoKchuunutic, (b) 
not mill ie<l cells, stained with (tiomsa 30. Spindle 
cell 31, LyniphocA'te'i, stained with (Jicmsa 32, (a 
and b), Mononuclears, htaiiUNl with Jenner 33. (a and 
b), Eosinophils, stained with Jennei 

Fig. 34-—Spoonbill, stained with Gieiiiba (0 n. Ii, t. JJasoplul led 
cells, showing chromatin A noimal red cell 

Figs 3.5 and 36—llns, '15. LvinplKsyte 

36, (a and b), BtMdnopbils. 

Fig. 37 .—GraJUna pieaia (young Mudlark) Polymuiphoiiuclear, 
stained with Jenner. 

Figs. 38 and 39 .—Echtdna /nsfr/r Polyniorplionuclearh, Mtaiiie«t 
with Gieinsa 

Figs. 40-42.— TrichoHuru» nditenih^ stained with (lieuisa 40. 

Eosinolilast. 41, Macrophage, with platelet-like liodies 
42, Vacuolateil mononuclear. 

Fig. 43 — Pha^rolmyi it^mbat. Finely granular eosinophil 

Fig 44.— OrnithQrhynchii$ auaiunu. Macrophages, stained with 
Jenner 
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Art. XI11. — PlioaplioU FeHilUers. 

By BRENDA SUTHERLAND, B.Sr. 

fBeftd Dth September, 1916] 

The nv>jft inipuilant artificial maiiurcH used in Australis aro- 
those supplying phoMphoriis Potassium and nitr(»^en applications 
are of oc^oasional value <)nl\. hut even sniall quantities of super¬ 
phosphate may double i>r treble the yield Experiments have shown 
superphosphate to be more eSectivo than cither bone dust or basic 
slaf^, but it remains to Ik* seen if superphosphate is the best obtain- 
al>le fertiliser It, of course, precipitates as noimal calcium phos¬ 
phate in the picseiice of soil lime, and always tends to sour the 
soil. A neutral fertiliser in which this precipitation did not occur 
might bo less deleterious and more eilectivc, liecaiise more readily 
available 

Metaphosphateb and py^ophoMphatc^s wore tlic most obvious com¬ 
pounds to try, as the results obtained from them by previous 
investigators seemed indecisive Eggertz and Nilson (Bied. Cent., 
1893) gives potussium metaphosphate as being two per cent leas 
efieciivc tlian potassium dihydrogen phosphate Nilsou (Bied 
(vent , 1894) gives potassium metaphosphate and potassium ortho¬ 
phosphate as etpially effective, and MArcher (Bied. Cent., 1896) 
records that potassium metaphosphate gave good results with barley 
The original papers were not available, but, judging from the 
abstracts, the uuthois do not stata *1|hich polymer of potassium 
metaphosphate was used There are six polymers known, and 
among them trimetaphosphate (which is difficult to obtain and there¬ 
fore not likely to have been uwd), is sharply marked off by the 
solubility of all its salts So while all the other metaphosphatc*s 
would, by double dc'coinposition with the calcium carbonate of the 
soil, produce insoluble calcium salts, calcium trimetaphosphato 
would remain in solution, and so be immediately available. 

Field experiments were therefore run, in which sodium ortho¬ 
phosphate, sodium pyrophosphate, and sodium trimetaphosphate- 
were compared with one another, and with ordinary superphos¬ 
phate. For the management of the plots I have to thank Mr. 
Whelan, Field Ofiloer, and Mr. Adcock, Principal of the Buther- 
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f len Viticultural College. They were arranged in four sets, planted 
reapectiTely with early and late wheat, and early and late oata. 
Each aet contained nine plots, of which four uere check plota, not 
fertilised at all, and the pemaining Qve were dremed with different 
phosphates, as shown in the accompanying tabic. Tlie application 
was in each case such that the phosphorus pentoxidu applied would 
be equal to a dressing of good superphosphate at 1(K) pounds to the 
acre. The fertiliser was sowed with the seed, exiept in one case, in 
which it was applied as a top dressing in tlie spring 
The area of each plot was 106 links by 6 links, and of this three 
links at either end was discarded on harvesting, bo that tlie aiea 
which results were based was 100 links by 5 links ( = l-200t)i acie). 
The results are given as total produce per acre, cut when iipo 
enough for grain. TLo increase by manuring is reckoned as the 
difference between plot considered and adjaoont chc^k plot. (In the 
case of superphosphate take the average of the check plots on either 
aide.) 


C3ollav« BcllpM 

FcdcnSloi) Wheat Whaot BroanOoto Alfcenon Oati 

(early rlptninir) (later ripanliiir) (tor) tori r ripen I »fr) (later rlpthln^) 



lb, lb. lb 

Mil - - - 412 • - 726 

Hetaphosphate 576 - 166 - 981 

(applied with 
seed) 

Motaphosphate 450 - 5S - 778 

(top dressed 
m Spring) 

NU - - - 406 - - 712 

Pyrophosphate* 548 - 137 - H03 

(applied with 
seed) 

Orthophosphate ttOJ • 167 - H02 

(applied with 
seed) 

Nil - - - 4i8 - - 712 

Suporphosphate 631 - 154 - 946 

(applied with 
seed) 


111. 

lb. 

lb 

\h 

n> 


- 575 ■ 


- 675 

. 

256 

- 1075 - 

500 

- 875 

- 300 

m 

- 662 . 

37 

- 700 

- 125 


- 025 . 


- 575 


91 

- 800 - 

176 

- 800 

- 285 

160 

- M25 - 

260 

* 787 

- 362 


- 576 - 


- 625 

. 

228 

- H12 - 

212 

- 862 

• 262 


- 686 - . 675 - 


- 512 



;!10 Brerula SxUlmland: Phosphate 

Tbo foul main pointi to he noted in the tabulated fi^urea are:-^ 

(1) Metapboaphate in aU caeea a better crop than auperphoi' 
phate, but with Rome plots the difference is negligiUe. 

(3) Pyrophosphate is' in crery ease leas latisfactory Uiaa super¬ 
phosphate. 

(3) Metaphoaphate applied as a top dressing in spring does rerj 
little good. Apparently the rnlue lies in the initial start to the 
very young plant 

(4) In the ease of l»f»an oats, s^hicli grow rapidly, the adrantage 
of using metaphosphate is very marked This svggests-that further 
experiments might be tried to find its value with rapidly growing* 
crops, Tegetables, etc. 

We unfortunately lost the opportunity of determining yield of 
grain as distinct from total produce. The plants were damaged by 
a tornado to an extent >Ahich made threshing impossible. This 
point, and the question as to whether composition and quality of the 
grain is altered by the use of metaphosphate, are still unapproaobed. 

In conclusion I desire to express my thanks to Dr. Heber Green 
in whose department I worked, for continued advice and assistance. 
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Art* XIV.—On the Qenerie Foeition 0/ Aete^vUpis 

wr. aueti'cdie,'* McCoy: with Oewiwj^ton of a Neu^ 

Vo^indy. 

Bt FKBDETIIOK CHAPMAN, A.LS, kc. 

(PaUecmtoloiflit to th« NBtioiiBl Hntenm, M«1Y>onrne.) 

(With Plates XX and XXI). 

.Bead October ]4ih, 1015] 

Introductory Note. 

Tlie liolotype of the abuTe apecien and aijother Mpeciineii, practi¬ 
cally a surface iiupresHion, were thetmly known examples a’ben McCoy 
publuhed hia description in 1876. 1 Since then W. H Ferguson, of 
the (icohigicul Surrey f>f Victoria, discovered a crairiul shield at 
the hiinie locality, Buchan, 111 (iippsland Tliis latter specimen 
I shoued to Mr D. M. S. Watson during Ins visit to Melbourno with 
the British ABS(»L‘iatioii last year, and he coiicun*ed ^ith me in the 
viea that the tish Klunived (occostean aflinities. Comparison hos alsi» 
lieeii made \^ith mnite g<M)d cxaniples in the National Museuin of 
the (^'aiiadiaii sjieiies of Phhfrfanmnp^n^ the genus to i^hich I refer 
this Devonian fish. 

Original Drnenpiton ,—The following is McCoy’s description of 
the holotype. “ Plates of bod\ covered with close stellated tuber- 
culationsj tuliercles roiinde<!, stib-cqual, smooth, each with about 
12 short radiating ridges nearly equally spaced round its base, 
irregularly jdaiiMl, averaging leas than their diameter apart, rarely 
arranged more closely in lines, and rarely anastomosing into sliort 
vermkular rulgc^ Average nuinlx^r of tubercles, 0 in <1 lines 
Iriteriituc^s l)etaci*n tin* tulx?rcles, granulo-puuctute. Thickness of 
plates alsuit 2 lines,’' 

Ncitlier the pietit'iiie 01 disposition of sutures and sensory canals 
i\eic mentioned by .Mc(\iy, althoiigli traces of the latter are well 
iimikcd in the holotype and accompanying specimen The feature 
of the stellate tuLcriular ornaiuent of the dermal armour seems 
alone to have beiui relied upon for determinative purposes This 
form of ornament of tlte dermal shield is, however, found both in 
the* AftferolripiHaf uud the Cocconfeidaf i hence the discovery of a 
metre iKjrfivt RpK'imeu from Buchan showing the coccostean 

1 fruS. Psl. VMoria, a«r h , pi IS, pi vsxir, ifs, 7, 7a, 7h [Klsar* rtmMd), 
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arrangeiueut of the elements of the cranidial shield necessitates the 
remoral of this interesting Australian Devonian type of fish to the 
latter family. 

Generic and Specific Relationehipe. —The Australian specimens 
agreo rrith Phlyctaenaepie (Traquair» 1890) rather than with Coeco- 
eteue^ in the more orate form of the cranial shield, and in the fusion 
of the separate elements with the exception of the otlimoidal. Traquair 
has shown^ that the notch in the external angle of the cranial shield 
in Phlyctaenaepii was ocrupfcd l^ a uAall plate, wliich lie terms 
the angular, and which is absent in Coceoefeue; the remains of this 
plate are seen on the left side of the fiuolian specimen of the 
variety eonfertitubfreulaia, here described ^ 

The Victorian speciinuns agree more closely with the Canadian 
species Phlycfacnanpig arndira^ Whiteaves sp., than with the 
English, P anglira^ Tra<|uuir, in haring the tulierculation soinewhat 
reglilarly arranged in concentric lines parallel to the margin of the 
plates 

Additional Veimption of Phlyetaenneph anefralti^ McCoy $p, 

Tlie iiguic^l specimen (loc cit , ph XXXV , fig 7) of McCoy shows 
definite Heusory canals, and under a lens tlie sutures can lie partly 
deciphered. Tlie latter present some dilficiilty as tliey me closely 
fused The disposition of these lines hIiowh that the spetdinon con- 
sistR of nearly two-thirds of tlie ciunial Hliiehl in tlie anterior 
portion, the fracture of tlK‘ posterior margin representing tho 
anterior Ixirder of the left external occipital, the posterior of the 
eentml plates, and a pait of the anterior of the median occipital; 
the fractured margin then cuts longitudinally thiuugh the right 
marginal, along the simsoiy canal, emerging ulnuit the middle of 
the plate (see ph XX , fig, The Hutdies and seiiHory canals ar^ 
^liHpOMMl, BO for as tliey aie visible, exactly us in Phlyrtnenaepia, 

Meanurementn —The actual width of the holotype of Phlyctne- 
na9piH anntralie is 55 mm , and the greatest length, 35 5 mm. Tlie 
cranial shield, wlien complete, would approximately measure 35.25 
mm in length. 

Dtneripiion of PhlyrtaeMepie anniralh^ vat, conferfitHhtTcnlaiay 

nov 

In this variety tlic tuberculato ornament is very dense, and tho 
tubercles smayei and more prominent. Tliey are, moreover, 

1 Ann. Has. llUt, «er. W, voL xk., UM, |x 90S, soodculL 
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Arranged in a aub-parallol manner along the outer margins of the 
ahield, and in plat^ along the auturen of the inner area, this 
resulting in a particularly striking and ornate appearance 

The specimens consist of the larger part of the cranial shield, only 
the anterior portion, comprising tlie orbital platoh and parts of the 
marginal plates, being ^\antiug. Tlie Hiituivs, ^hcro visible, ai'e 
much the same in form and direction as in acadten^ 

Whitoares sp..^ with tlte exception that the senM>ry canals tiavers- 
ing the external (occipital plato from its outci posteiior angles 
•extend farther into tlic cranial shield U^forc nii^eting with that 
•coming down from tho marginals. 

The tubcrciilation in acodica^ whilst showing the same micio- 
acopic characters, is much less dense than in either the Australian 
species or variety. 

Meanurrment ^,—The type of P, aiutrahn, rar ronfertifuher- 
rufafa, has a total length of 59.25 mni. Us approximate width, 
measureil from the traces of the marginal plates, is about 69 mm. 
The w'idth inside the marginal plates is 47 mm. 


7>/»fri6Mttow of Phlifctaenu9pi9n 

In hiB paper descriptive of PhlyctaeiwipiB^ Dr. Traqiiair rei'oids* 
two species of tho genus, vis — 

P acadica^ Whiteuves sp , from the Lower Devonian of ('anada, 
And /^ angHea, Traquair, from the C'ornstones (Lower Old Red Sand¬ 
stone) of Herefordsliire. 

Dr A. S. Woodwaid ie^*ordii^ an undetermined species of Phlyc- 
iaenaitpiB (recorded as f'orcosfrws by Altb) from the Lower Devonian 
of Russian Poland. 

To this we now add P, auBtralu^ McCoy, and the variety conftrti- 
tnhtrculata, nov,, from the Middle Devonian of Buchan, Gippsland, 
Victoria. 

From the above data we may infer that this genus made its 
appearance in the Australian region at a later stage of the Devonian 
than in Canada and England 


1 OMeMtttu OMd/ntf. Uftiwdian Naltiimllit (ns), \ol. % , 18S1, 04, Hoodout WhlteftVM, 

Tnun. K. Bor Cansik, voL vl,, aecc h , p U, woodvut, Of S, pi lx Phiifeiaenm9pi$ ratfiM, 
WbltMVM up., Timquftlr, 0«oL Msf , ^oL rll., 180U, p 66, |d tit, 1, 1 Idnn, Anndi lUf Nsl. 
Ulst, 9W, \l, Tol. xlv., 1804, p. 300 and 
t Owl. Msff., \oL tIL, 1890, p 60. 

3 Cat Fom. FWim, Brit Mutn pt. It. ISOl. p 309. 
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Sirticiwe nnd Condition of the Rock in which Phijfefatnaepii 
avetreiU was embedded. 

The hulotype described by McCoy, and the accompanying speci¬ 
men, was found in a pale chooolate-coloui^, tine-grained mud¬ 
stone. The only other organic remains to be seeu in these hand 
specimens are fragments and impressions of the common Middle- 
Deroniau Spirifer^ S, jtasiftisis (aiSi. Inectcostafa^ McCoy, non 
Valenciennes). 

The Tariety, confeftUnhereulata^ occurs on a weathered surface 
of hard, nearly blac'k bituminous liiiieatoiie full of the remains of 
Spirifer iptseensis; a low power shows t)ie matrix to contain numbers 
of small ostriicoda, probably belonging to the genus Prifniiia, 
Ostracoda seem have formed part of the foo<l supply of these- 
early palaeozoic fishes, and it is interesting to notice in this respect 
that the roi'k iu which the National Museum specimens of PA/yr- 
taenaspiB aettdien are found, literally swarms with several genera 
of ostracoda, including XKloedeneUa and XLeperdifia, 
PhlyctaenGBpn was evidently more at home in the muddy Devonian 
■ea with its accompanying crustacean and bracliinpod life than in 
the clearer waters where the coral fauna existed. 


EXPLANATION OF PLATEH. 

Plat* XX 

Fig 1.— PM^ctaenaspis australn^ McCoy sp Holotyi)e of Aster* 
ohp9s onmta, var. anstrahs,'' McCoy Middle Devo¬ 
nian. Buchan, Gippslaiid, Victoria. Cir. nat. sise. 

Fig 2.— PhlifrinenaM^^ fmstratis^ McCoy sp Specimen showing a 
natural impression 4if the tuberculated plates of the 
cranial shield. Middle Devonian. Buchan, Gippsland 
Cir. nat. size. 

Fig 3.—Diagram of plates of cranial shield of PMyctaenaspis 
anyhea, Traquair; with outline of holotype of P. 
Hustralu (shaded) to show relative area. 

Fig. 4 .—Phlyetaenaspis australis^ McCoy, var, eonferUtuhereulata^ 
var, nov. An almost complete cranial sliield Middle^ 
Devonian. Buchan, Gippsland. Cir. nat. size. 
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Platk XX T 

Fig. 5 --Refttorod dingmmmHtio out lino of HUtiircfl and seniory 
canals in Phl}frfaena»pU var. conftriii^klHT- 

eyl4ifa, linnef] on the described speoinien. 

Fig, 6.— Phlyrfatnmpin nrndtrf^^ Whiteuves sp. rranial shield; for 
comparison \^ith Australian examples. Ijoaor Devonian 
Caraphelltown, Canada Specimen in tlie Nation aE 
Museum cnil. Ctr nat aixe 
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^RT. XV.— CantnbutwM to the Flora of Awtixdia^ No. M. 

BT 

ALFRED J. EWART, D.So, Ph.D 

(lioTornmeat BotAnitt of Victoria and ProfeMOr o( Botany and 
Plant Plijaiology in the Univeraity of Mslboarna). 

(With Plate XXH }. 

[Read October 14th, 1616]. 

Amakanthuh albub, L. ‘^Tumble Weed or White Amaranth.” 

(Amaraotaceae) 

Ballaiat, Victoria, H. B WilliaiiiBon, 1015. 

A new locality for this naturalized alien, which has hitherto not 
l)een plentiful in this State 

Andkopooon BRiANTHoiDKfl, K. V. M. (Gramitieae). 

ThiR a native of QuecnBland and New South WaleR, war 

record^ in the Victorian Naturalist, Vol XXIV , page 12, 1907, 
from Victoria on tlie basis of specimens from Shoppaiton, December, 
1900. These w’erc from the Herlmnum of Mr. C Walter. Mr. E. 
Pesc9tt informs me that he grew the grass in his gnrdezL at Shep- 
parton during the years 19(K)-1904, and forwarded many specimens 
-of it to Mr C Walter, who apparently in his locality record omitted 
the word *' Cultivated,'' As the grass seems to have died out since 
at Shepparton, its name cannot even be retained on the list of 
naturalized aliens for the State 

Abtkaiuia vulqaru, L. ** Mugwort.” (Compositae). 

Near Williamstuwn, J. J. Palmer, March, 1916. 

A native of Europe, previously only rei*orded from Coode Island, 
Victoria. 


Caladbnia OAiRwsjAiiA, F. V. M. (Orchidaoeae). 

Lowden, Preston River, West Australia, Max Kooh, September, 
1910. 

1 No n In Proo. Boy Soo. VlotorU, loL sxvIL (n.a.), p. fST, 1S14. 
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The figure here given is a drawing of the original Hi>tx.ixnen nhich 
Tate desciibed iii the lians and Pioc it the Ro\ Si ol Suutli 
Australia IX (1887) 60 as a new bpicus under the name rViZa 
dtnia tardiochila allowing tlie natural eokurb The ^ntenoi 
perianth lobes are possibly a trifk hr eJer than the ty[t C Cairii 
siana but the plant can hardly be ffistinf^uibhid even as a varxet> 
In the Index Ke^ensis Suppl priiniuii C earduclnla is given an 
a synonym to C CaiinHiana (PI XXII) The eurious specimen 
shown (»ii Plate XXII whh t >iiii 1 1\ Mr ( Fien 1i at Ring 
wood Oct 191 I It liiiM an iinpcifi'it loaer Hower which ih male 
and has only two pciianth paits nnhrKr and postirui and a 
simple (olumn with a terminal pun of anther lobes Ihc labeluim 
IS entirely absent 

OiiiiiANiHUS DTBOiiiYLins Reiitham Denst haved Cluiiinthub 

(Tx gam iceae) 

Cheltenham I W \u(laH 7/0/1915 
A native ot South Vtiica and is a garden escape 


Ghajakgus oxVAC^NiiiA I 4 Goionion Hawthu (Rosacoue) 

Berwick to Narro Wairen 1 W Hildas Oct lici 19i4 
This common hedgo plant a native of Furc]! is urw spreiding 
in the alx)ve district but apparently it has net ^ct established itwlf 
sufficiently to be considered naturalized 


CUSGUTA KAOKMOSA, Matt Scented Dodder (( onvoUulaceai) 

Sak Victoria Mr T Bnttlebank Apiil 1014 
This paiasite a native of Brazil has now made its appearanLi 
in the bale Distiict and may possibly occur in ether localities but 
has been confused with ordinary Dodder It can be recognized h\ 
the long stalks of the flowers and by having a sweet scent espccialU 
noticeable at night time At present it is hardly suffieiontly 
established to be considered naturalized 


Bohium violaokuw L Patersons Gurse oi Purple Bngloss 

(Boiaginaceae) 

Cobranii Victoria, Rupert R Cbomley, Oct, 1915 
A specimen with white flowers 
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Erioohloa pumotata, Hainilt. (GrAtnioMe). 

Near Echuea, per T. Purrei, 14/11/1914. 

Baron tou Mueller girea uue epecictK E. poIyatAchya, aa Victorian* 
In the Herbarium there Tvaa only one apeeiinen from a Victorian 
locality, from Herbarium C Walter, which proved to Ije wrongly 
named. Raron voii Mueller, in hiii fint Cenaua of Aiutrnlian Plants, 
RTid Beutham, in his Flora Auatralicnsis, give two Australian 
species, Eriochloa punctata and E. iinimlata, the latter differing in 
fliHe. Itairitiess, and in its rather inoi'e pointefl spikelets. It is 
pUBiible that both £. punctata and E. unuulata niuy )x> varic^ties of 
E. polystaebya. 

Frbbbia hkpkacta, Klatt (Irideae). 

East Ciuul)eiwell and Cnnteibnrj, V Ficncli. jnr., 1915. 

The plant is spreading as a garden eiaape along the railway at 
East Camljeraell and CanU'rbiii\, The spread of thia handsonie 
decorative plant is to be welcomed in the hsMiliticR mentioned. It 
luiH no nijurinuB propeilies. and may in yeais to come become 
•<iefinitcly naturalised here and in other localities 

Olkaria, BXUf*, liindl. (Coinpositae) 

Recorded from the Victorian Alps, in Vict, NaturaliBt, Vol. 27, 
1910, page 113, should be Ohnna Frontu, F v M 

Lbpidium oxYTKicnuR, Sprague ^L. papillobdr, F. v. M, 
(Oruciferoe). 

Sprague (Kew Bulletin No 3, p 123, 1915) raises this name as 
<lenotiug a plant having a different ilotliing of hairs ami a 
triangular HitiiiM irntteud of a stjHight-snled Minus at the a]>ez of the 
silicule. In tlie (»riginal description of L ixipdlogutB (Linuaea, Vol 
XXV., 370, 1862), the sinus is given merely as lieing narrow 
In the Crystal Brook Hpeeimeii the sinus varies from itraight-sidml 
to triangular, and the some is show'ii on many others. 

Mueller attaclied too much importance to the “ papillose hairs,’’ 
Oldfield’s Murchison River specimen, which was examined bv 
Benthain, has the slender lin^r subulate hairs of “ L, omytrichum ”; 
other specimens show hairs of intermediate character, and in the 
variety iiitermedium described by Reader, the plant has a tendency 
to a perennial habit, and the papillose hairs are very small or 
reduced to mere points. Hence too much importance should not be 
attached to a character derived from hairs. 
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Tokandba, T^biU (1804), Xswoiia, R Bi (1610) (Liliaoeii^) 

In B^tliam • ^luia AuBtialicuaiB \ol ^II p 94 the name of 
this Genua octura aa Xiiotca Banka fliiH iiiuat lie an eiioi aa no 
publication by Banka on Xiiotea tan be f niml I lie fitat iiae of tin. 
term Xeiotea fur a (p.nus of plants la made b^ Roheit Bruau in 
Piodiomua 1810 but the {fenua had been prerioualj deatiibed b\ 
La Billardiere in PI Noy Hull I p 92 1804 uiidti tin. uaine 
Titiiiandia with full deaciiptioua and adiiiiiabh plates ol leituiu 
apuica llie Index heninaia mid Btnthain in hia lima Viia 
tialienaia adopt Xerites but tiitfloia Pflaun.ii lainiliin mil 
Hiitteii in Bot Cook a \oa cuimtlv adopt I imindra 
The Genua na given in Mucllci a Ciiiaua of \uhliiilinu Plants niuat 
therefore be alttied oa follow a — 

I ONANDRA Tiabill III PI Nov Holl Vol I, p 92 1804 (Yiiioikb 

K Bi 18101 

L Biuksii (It Bi Pi <1 261 1810) g 
L duia (1 V M 111 fians ^l t Inst 42 18"i4) S \ \ 

N S 

L Iingitolin T nbill PI N v H II 12 t 119 1804 S \ 

1 \ NSW t) W \ 

L iigula Labill PI N»v Hill 91 t 120 1804 \ 

I Diumniondii (h v M in Binth II \uat \ 11 99 1878) 

W A 

L Smdtii(b \ M in 1 ragin \ 111 206 1874) \ 

L ndora (Pndl in Lthni PI Picisa II p 90 1846) 1^ A 

L inultifloia J Butt in Bot (ouK a Vov 99 1909 (Xiiotea 

Biownii P v M ) S A \ N S 19 Q 9\ \ 

L Oidii (P y M III 1 1 agin XT 21 1878) W \ 

L Hiioiia (FvM Sec Gen lUp 10 1804) SV 9 

N S99 Q 

L Eudliclicri (I v M in Pragni 9oI 9111 p 209 18741 
9V A 

li aericea (Endl in Lehin PI Piciaa 9o) II 01 1846) 99 A 

L purpuica (P udl in Tielim PI Piciaa II 49 1846) 9V \ 

L Preiaaii (Fndl in Lehni PI Pieiaa II 00 1846) 99 A 
L elluBa(Lindl lu 91 itch TbictEipcd II 101 1838) W\ 
SA \ NS9V Q 

L micrantha (End! in I^ehm PI Puiaa II 49 1846) W A 
S A , V NS9V 
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L filiformii J Butt in Bnt (imki Vo} ^5 »1906 (Xerotts^ 
Thuubeigii rvM)S4 \ NS^ Q 
L (ULspitusa (Betith in VI AuBt \ol VII p 104 1878) 
W A 

L paucifloia (H Bi in Find p 261 1810) W A 
L flexifolia (It Bi in Fird p 260 1810) NSW 

L glauca (R Bi in Frod p 260 1810) W \ S A V 

NSW Q 

L elongata (Benth in II Aunt VII 106 1876) SA^ 

NSW Q 

L rupcatriB (Endl in Lchm PI PieisR II 1846) WA 
L colhna (H Br in Prod 260 1810) W A 
L BuaveoKna (F lull in Tjehm PI Puw II lO 1846) WA 

L tnihinatn (1 iidl iiilcimi PI Puihs II ^1 1846) 14 A 

Ij Hpiiit 1 (1 n 11 Ml Inn PI PioiM 11 51 1S46) W A 
L jiincca (I vM in 1 raiih \ iit In^t 115 IS'^^) SA V 

L UiKcctphala (R Br in Prod 260 1810) V\ \ S \ V 
NSW Q 

L liaHtiliB (R Bi Plod 261 1810) W 4 
lu addition I von Mutller under Xeroten included in hin OcnHUB 
three MpoLics viiiuh ucrc included uiHlcr ( hamnereroa and ican 
ihotarpua In Buitliain in hiH llura AuBtialicriBiB \o| VII Thm 
two Genera are distinguiHhed from 1 omantfra {Xftotn) hy the 
heimaphn dite 6 aers Hinglo hng bt>k iind Binall btigma hut 
cannot be aatiRfnctf rily distinguished genericallv fiom each othti 
Ab icanthotfirpN is tli< older name the three specitR should read 
as follows — 

Acaniuocaupi H lehm PI Preisn 11,274 1847 (Chaniiiexeros 

Heiith 1878) 

A PitisBii I^hin in PI Preiss II 274 1847 (Xcrotes 

echinatu A ( unn ) W A 

A beria(bndl in Lehiii PI Puibb 11 p 49 1846) W V 
A fimbiiatuB (I> v M in t^ragm VIII p 211 1874) W A 

Marttwia PROBosriDrA Glox (Pedalineae) 

Nairamine NS Wales jur J Hairis luh 1915 
This plant ib a native of North America sometimeB gro^ii in 
gardens and stated tu Ik growing wild on a sheep riin at Narra 
mine Its large hooked fruits catch the hoofs of sheep cattle or 
horses, or flz themselves in the hairs or fleeces I he incurved pointa 
of the fruit may even m time bort into the flesh if not removed 
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AlBSKiitiiiVAiiTHieiirM laxum, Haw. Tiooae-flowemi Pig’s-lboe." 

(Ficoldf^oa). 

Cheltenliain, J R. Toyey, Septeiiilver. 1915. 

Tlnn hardy erergitHMi trailer, a nutire of South Africa, may be 
iliUMed iM an exotic not Hiifikdetitly eatabliBhed to be coniidered 
iiaturalixed. 

Myagrum PKHPOLIATUM, L “ Musk Weed.” (Cruciferae). 

Diinboola, St. Kloy D’Altou, 15/10/J5. 

ThiHv^eed, wIiohc pretieiice in wl^at eropB serioiiBly interferes with 
harvcFtin^. and whiih was rLventl^ proclaiined for the w'hole State. 
in rapidly oyerriiiining the Shire of Dimboola. 

PiNua iNaiGNiSi Doug. ** Monterey Pine.*' (Conifeme). 

Cheltonliain and Mentone Dintrictg, J. 11 Tovey, September, 1915. 

Ne\v local it ieB hir tliiu tree. It having previoualy been recorded 
from tlio Heacoijtificld anil Kna^rald Dintricth, an evidently eBtablish- 
ing itHelf AH A naturalized alien. 

Poi.YPoiJiuJi PUBTULATUM, D. Forst (Filioee). 

Tidal (’iwk. WiIkoii'h Pruiuontoiu A. J. Eaait, 38/12/1913 

Recorded in the Vict. Nat , Vof XXV , p H7, 1909, an Pol\- 
podium Billardien, Willd. 

PoLTPOuinn PURTUTATUII, G. Forat (Filicea). 

Upper Tidal (Veek, Wilauirs Promontory, F. G A Barnard, 
l)<a-einber. 1914 

Recordtnl in the Vict. Nat., Vol. XXXI., p 152 (1915), provihion 
ally HR Polypodium acandens, Forat. 

Poi.YPODlUM BlLLAimiKKIy R. Br, (Kilices), 

Dougldioy iHland, Wilson's Promontory, J NV. Audas, December, 
1912. 

Refolded in the Vict. Nat., Vol XXIX , p 177 (1913), as Poly- 
piMliuiTi puHtuliitiiin, G. Forst. 

The Hynonyiuy of these two ferns has been eztieinel} confiiHcd. 
P. puBtiilatuin huR thinner fronds and narroi^er leaf segmentH P 
Billardieri Iiar more coriaceous fronds and broader leaf lobes Both 
may have entire or compound fronds In Baron von Mueller's 
Census P pustulatum and P. scandens are given Tlic former is. 
however, a synonym to P. Billardieri, and P wandenR is a synonym 
to the true P. pustulatum In the National Park (Wiliion'i Promon¬ 
tory) ret'ords, the CensUR ^sr followed, and lieinc the above correc¬ 
tion is necessary. 
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Ssnoio fiiHHiAMUB, Bond, and F. v. M. “ Stiff Seneoio " 
(Oompomtae). 

Gannawarra, near Koondrook, Victoria, H. B. Willianuion (1915). 
This apeciee appears to lie rather rare, it beiii^i; represented in tlie 
l^ational Herbarium previously only from lao 1i»calities, namel}, 
Murray River, Victoria, F. v. Mueller, and Dnrliiifr River, N.S 
Walee, Dallachy. 

S18YIIBRIUM Irio, L. “London Hooket." (Criicifer.ie). 

Near Anderson Street Bridge, Menx>uriie, W H. A Baker, 
11/10/15. 

This introduced weed is u native of South Knropt* to tlic ('aucasuH, 
and grows in a few loc*alitieM in Great Biitain, where it was pio1>- 
ably introduoerl from Europe. Tlie mime is doiived from the fait 
that it sprang up in great abundance on the iiiiiiH aflei the great 
fire of London. 

Trifolium pilulakk, BoIsh. “ Syrian Ti'efoil ” (LrguiiiinoKJie) 
fiunbower, Victoiui, K \V (’iiitis, OctolaT, 1914 
A native of Asia Minor and Syiia An exotii not yet hudicieiitl\ 
established to 1)e considered natuiali^ed It is tiK) hiiiiy to Ije of 
■nuch use as a pasture plant 

XAVTHORBnoBA iiASTiLis, R. Hr. “ H|)ear Grass Tiee** (]iiliiu**«Rf>) 
In Mueller’s Second Systematic (ensus of AuKtialiaii Pl.mts, thw 
species is given from Vktoiin Thcie in a HiKH.inien in the National 
Herbarium given us from New Soutli Walen, near the Victoiian 
1)01 der, but as tJioic wuie no Kpecimens from any \ictori,ui hs^ality 
flonie doul»t existed as to its being 11 native of Vietona. SpcciiiK'nH 
have, however, been icceivcd from ('roajiugoloiig (Oct., 1915), which 
belong to this species, ami have the usual palei-yellow coIouixmI 
resin, instead of the daiker and reddish lesiii of A'. nuBtralis The 
lesiu of the grass tree yields as much us or even more, per 

A'out. of picric acid wlien treated with intiic acid, and seems likeix 
to prove an important houn« of high explosivcH The resin of 
A'. hautilUf though less valuable as a vurniHh tliiin that of A', oub- 
iralis^ yields more picric acid, and hence it is of importance to 
fiml tlie plant growing in Victoria. Many otlier cases are known of 
typical N.S. Wales plants, which extend into Victoria down tlie 
East coast, where the neighbourhood of the sea mokes the conditions 
more equable for plants of w*armei regions. 

DESCRIPTION OF PLATE XXII. 

^aladenia Cairnsiaua, F.v.M Plant witb abnormal flower, and 
figure in natural colours. 
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Ari Additional Notes oii AuHtuUitfs Daiwin Glu^iS 

Hy E J DUNN, bGS 

[With Plate XXllI I 
(Bead Noveiubei 11th 1915) 

biuce m> nuten dated 4/7/13 and pubhuhttl in llcioidh (1 the 
<xoologital Suivt> of ^lctolla, ^ ol 111 Pait \ wuc penned 
fuithei examples ot Austialites liavt iome to li iiid that dciu md 
attention as afloiding valuable evidence ot the maniici in which thcN 
weie formed \.uioDg those dealt with ait piobabh the hiuiTlcst 
let desciibedj then iiiipoitance howcvei is not to It lutasmcd 
hv tlicn si/c foi the sciies us illustiatetl ifloidh UNctul data n it 
hitheilo obtained Appaicntl} thev nIiow the piogicssivc hU] s b\ 
which the 01 iginal diop ot fluid glass liccanic moulded int tin 
HjinmttiKuI auHtialitc Hit st%eial eininplcs hIiow indniltiulH 
^nested at diflfeteiit stages ot the ptoccss The gl iss ol which tl\o\ 
Konsist having liecome iigid in some cases ut an cail\ st igc in tiu i 
castN at latti stages hi thitt examples thcA aic dctiimcd ind 
appeal to have icoclied the siiitact ol the until whik still n i 
kcmi plastic condition 

flic suiallei figuies in the illusti atioii ait natui il si a The lintel 
tiguies aie tin, same objects magiiihtd two dianicteiH 

1 Jg 1 shows nil eail> stage the diop ot glass has unmiiik 1 n 
diBcoidal toim theie is a shoit lim in the ccntic ot the u]>pci mii 
lace and the outei edge ot tlic inn is tuincd Oighth up Jlcii 
must have lieen a stage pieccding this in whicli the niolicn glass w is 
diop like In hig 1 tlie thin shoit line is the unh indicatu n of i 
(oic It seems as though a lotaiv impulse h u1 Uxn impattcd to 
the diop of molten glass and that tlic small lx>d> thicugh h ss (t 
heat became iigid at this stage, and fell to the suificc ot the cuitl 
1 ig 2 shows an advance on 1 ig I toi a small conical pit lies 
foimed in tlic centre of tlie apjiei suitocc but thcic is still n i 
actual COM picstiit This example nla^ have lotatcd longei whiU 
still 111 a molten oi plaotic condition than was the c ihc witli 1 u 1 
*riie iini has liecomc mote defined also 

1 ig J shows an advance on I ig 2 and a Hindi loii apje iis in 
the centie wheie only a pit existed in tig 2 Jhis example jna\ 
liavc lotated still more tlian was the c ise with 1 ig 2 befoic the glass 
Jhxhiiio iigid 
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Fig. 4 ihows liill further derelopment; the con became eoJarged^ 
niul the rim became more strongly deyeloped before tb4' ^Uua \odt 

Its Tiscoflity. 

Fig 6. This example has been broken across, but enough re- 
iiKiiuB to iliow the core much enlarged, and the rim to have become- 
inuch more like that of normal austrnlitea, while the proportions oV 
tlM^ rim tu the core approximate mure m^arly to these found in 
normal australites. There is one feature, howerer, in this example^ 
winch different iates it fmm the usual forma, and, that is its thiok- 
nei^, which it only millimetre, and quite out of proportion to its 
diametei (13 iiiiUiuieti^) as ctunpared with normal types. Although 
so tliiii that the glass is nearly transparent, tliere are the usual 
rudely spiral ridges on tlra underside. Comparison of the abore 
forms witli normal types of australites leares no doubt as to both 
being formed in the same way, though in the case of these now 
dealt with conditions seem to hare prerailed which, caused some 
inodificHtion in their forms, for they are exceptionally thin as com- 
pArc>d with their diameter. All the aIkitc examples oridently 
reai*lied the surface in a rigid condition, though in different stages 
of derelopment Possibly this may hare resulted from the varying 
flistances alxire the surface at whioli their careers-began. Hapid 
rotation would lie necessary to produce such forms liefoi^ rigidity 
Ket in 

Fig 6 shows a deformed example It was apparently in an early 
stage of development (lietwecn Figs. 1 and 2) when it readied the 
surface in a serai-plastic condition, with the result that impait 
witli the soil or some hard object caused an interference with its 
symmetrical form, and distorted it as shown in the plate. 

Fig. 7 show's a symmetrical f»void form, willi a centre in* core less 
regular It belongs to one of the aberriiut t^^ies Mich as occur in 
the laiiger australites It it quite symmetrical at its periphery, and 
evidently has not had its shape interfered with by impact with 
another body, hut may have nwulted from rotary action. 

Fig 8 is remarkable as lieing cup-shaped, and is the only example- 
the writer has seen approaching this form. In its present state 
tlu^ Clip has been flattened. This also appeals to he an example 
that reached tlie surface w'hile still in a ftemi-plastic condition, with 
the result that it collapsed on its side when it came in cHintnct with 
the ground. 

Fig. 9 is the smallest of Hie series, weighing only .9044 gram. 
It is deformed like Fig 6 and apparently reached the earth in ais 
early stage of formation and wdiile still semi-plastic. 
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10 ii its^upU ui Pdie'i Twri^ cig*r-ik«ped« aud cuuiiitt- 
i»ir uf Torj scorittaouf gr^ pa^mica witb a nnooth akin on tbe sur¬ 
face, bat ao^friabU at to readily cruih batnEoen the Aiigar nml 

Fig. 11 ii a 4«l|tb*beH ali^K^ Fek'a Tear Mimilar to Fig. 10 in 
iuai«riaJU. Tlieee eMvaplaa <il Pele'a Teara are for tou^pariMon aith 
eome of the furata of aigitraliteo. They are of volcauio origin, lieing 
fiKUid on the fl|uiki of Kilaiiea, Sandaicli [elaiidn, and were pre- 
Hented to me by ProfetMor 31<M>re, of the State ('ollege, PeuimylTania. 
U.S.A. 

Fagorea 1 to 0 auggeat ^at the Hniall HUatialiteiv may owe their 
form to rotary Action. Tlaere is no proci^ia ck rmiains of Hiich u 
prui^ artMtod tha periphery aa would faroiir the of their 

fontaang |i0rt of a bubble, aud here 1 may aay that tlie themy tliut 
jiuHtralitea were tbe low'or portiona of iHibblea aa« fcUggcuttMl hy ilio 
Ibolktw apbere itadiev aeruM in the Mellamriie National MuKfum. 
aud by hoUow exaaiiplea. . Further, on making Heetionn acroiis 

lHittuu-irfia}ied oxainplea, tlie Irt^ikeii edgea marker] r in tla* photo* 
graphic Uluafrationa in Bulletin No. 27 of the Geological Sum‘\ td 
Victoria tuad tlie HdW Ktructiii*e appeared to confii'iu thia view. The 
laroken edgea %t c may, liowexer, haTo been occidental 

Tlkv Sow Mtructure ah eliowii in the photogiaphk platen in tlie 
above Bulletin oeeia diflSciiIt to explain if auatralitcH aore ftniricd 
by rotary action, and tlie relation of the rim to tlie core Heemu a 
-diikuUy, ft>r tlie BuUetiii illuatrataons above lefeiieil to api>ear 
4o iiidicate tbat tbe laeatre or core waa brat funned, uud tlien the 
rim, while the eaairtplea of email auAtralitea here dealt Mitb apjiear 
b» imply the rewerae, or that tbeae bodiea at the liegiuning were 
<liac-like, and all riiu, aud tliat a portion of the centre of tlie diHc* 
waa abaorbeil ta term tlie core, and that tlnH coic iiicieaaed in si/e 
at t^ expeuae of the rim by ooutinued rotary uHivement until the 
)(laM became rigid. The foi‘iaation of hollow MpheruH hy u rotary 
pmocaa alea preaenta difficultka, and the presence of ]»erfectly 
aplwrical fambUea ao c<>miXMMi in the corea of auatraHtem is alfto diffi< 
■cult to understand if the core waa rapidly rcitated while yet in n 
viscous condition. 

If theae ■Walt’ AbjMi* were moulded by rotary inoveinentH, the 
rotation muat bare been about an axis at right angles to i\w plane 
•of tlie diae, and if so then the more abiiorinul types such as ovoidal, 
elongated and dbmbC'bell fonns must also liave iwsulted from rotation 
about the shorts axes of these bodies, and in planes coiTosponding 
to the plane of tbe disc. 
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PiofuwH»i* Grant,1 Dr. Sunuuera,* Profewsr SlccatJi,^ and othenit 
huTc auggeHted that the forma uf anotralitea are due to rotary action, 
and thefie tiinall examples certainly appear to fiiTour this rieu. 

Dai win and the Her. W. B. Clarke were the firvt to suggest tliat 
the forum of uiiHtralitcH i^ere due to rotary moyeinent. 

It is for tiie [ihysiciit now to demonstrate by artttal experiment 
whether molten glaiw by rotation would form'such bodies, and also 
wliether tlie flow structure so well shown in sei-tinns of austrulites. 
could In* produced by rotary action alone. 

KxpenmentN might result in detenniuing^hoaT long such miuhH 
InkIk's would remain plastic iif the atmo8{^ere, and in this way the- 
height above the aurfoce at which they conniienwd their career 
coil III In* determined, also the speed of the revolutions iKi*cssnry 
produce these forms from molten glass before it lost its original 
riwoKil\ and liecamc rigid 

Slioiihl hiiili experiments prove that australitcm owe their form to 
rotiir> tnoreincMit, and that they are not the blelm of bubbles, then 
the problem of tbeir distribution tN^mnins still to Ije solved, and in 
this con]K‘<-tion it may lie mentioned that in the auriferous aljluvial 
gold working at Stony ('reek, (frampiiiiis, Victwiri* an j iuiH.*giilAr 
frngment of olNiidiaii 2 inches long and } inch broad, finely pitted on 
the MU face and showing flow stiiictiiro. was found in the wash-diit 
nsHociated wutli examples of australiteH. It is Mimewhat water worn 
and appears to have bun long in the gravel A chip has quiU^ 
rwently lieen detached which shows its vitreous nature Tlie speci> 
men lielongs to Mr Ferguson, an officer of the Geological Survey, 
am] it IS ill the Geological Survey Museums, MfWburne. Tlic same 
ineHiiH tliat traimpoitiHl this fragment from its volcanic souive could 
liave alw) tmiisported the aiistralites found with it. 

Ill the groiwe lietween the core and the rim Of some australitea 
there is a white sulMtance that under the lens appears to he aHica. 
Dr. Du Toit, of the South African (Geological Survey, drew my 
attention to fine lines that radiate from the centre of the underside- 
of Home of the button-shaped australitea. This feature occurs on 
several examples. 

List of LooalltiM of Australitea sheWti on plate. 

Fig. 1. Mt William Goldtiold. Grampians, Victoria. 

,, 2. do. do. do. do. 

,. -1. ilo. do. do do. 

l Pror. lUy Hoc Mrtorls, vot xkI , part I), p. ilX 

S Aiirtnllftn AwoolBUoti for tha Advsacaniant of -kianoa, \ol. ili , Hallioaiti*, ISlX 

J I'rov Koj Hoc. VkSoHfr, rol. xx\U., part II,, p. 860 . 
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Small Australites and Pele s Tears 

lotaet natural izt Otier ma^n fied 2 liai teib 
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Fig 


4. 

5 . 

6 . 

7 

8 
0 

10 . 

11 . 


Mt. Williitin GoIdSeld, Grampuiiis, Viotoiia. 

do. do. do. do. 

Ill QurifernuH lead 50 ft. below Burface^ Rokewood, ViCr 
Mt. William (loldfteld, Grainpiaiia, Victoria. 

LiiitoiiH, near Ballarat. Victoria (on aurface). 

Mt. Williaiu Goldfield. GrarnpiaiiH, Victoria. 

Pole'n Tear, Kilauea (Tolcano), Sandwich lalandii. 
do. do. do. do. 


Darwin Qlaas (Tasmania). 

On I'onipariiig thia glnaa with fulguritcN from Griqualand. Weit 
South Africa, there appeara to be mare than n ciiniory resemblance. 
The high percentage of silica. 89.815, according to Ernest Ludwig, 
separates it from volcanic glasses, but not from fulgurites, whkii 
in Koine coses have a still higher percentage of silica. The peruliiir 
ropy structure and the highly glased channels traversing this glass 
greatly resemble some forms of fulgurites such as the tubes that 
result where lightning trav4‘niea sand. Professor Gregory's sugges- 
tiuii in relation to the glassy australitcs owing their origin to 
lightning may bu (|uite applicable to the Darwin glass. Mr. Ijoftiis 
Hilts, M.Hc . in the Tasinaniaii Geological Survey Hecord. No. 3, has 
given a very complete lurount of the occurrence of this glass, which 
ho considers to lie of meteoritic origin.^ 


I l>v»in Ulmai. 0«olovk-al Mintj H oonJ. Now s, TumoU, IDIA. 





[Pboc, Bot. Book ▼iot9«|^2S (V.4k), Pm« IL, 1MB]. 


Art. XVII .—on tt New Aftteta frotn Victoria Rover, 
NorlXorn Hrritoey. 

Bt HL J. 1>I7WN, F.aa 

» 

[With FlBtM 2XIV. Mid XXV.]. 

<Jted VomiHkflr nth. 1»1«)«> 

In the letter pert of Uaj, 1913, on a Tieit to Blunder Bey, about 
10 enkB up the Victoria Hirer from ita mouth, and in a gully oalled 
Geuty Qnm. Gully (Let. IBo ti' B:, Long. ISO* E.), about 1} 
miiea from the uHeborage 1 found an acacia lediarkable tor ita 
beantfifttl foliage. The atenie, of which Giree or four groa out of a 
woody hneb, aie ronad, lesa than one inch thitk at their haae, and 
grew hi a lieiglit of 19 of 14 feet. They are quite white Tlie 
pfayltodea, eomnioBly kuewu at leavea, hang reitirolly on the ateiii, 
are leathery, atrongly reined, lobe-ahap«d and of olire green colour, 
with a bkioni on titem that girw Giein a ailrery dieeii in the aun> 
chine. At the top of each nboot tliere la a apray 13 to 18 inrhea 
long, of light yellow acacia hlooaouii Tlie floweia are apherical, large 
and aparaely arraugedi They appear in May, and the aced poda 
mature in Jnne, and are probably dry in the month of July 

At the haae of the atein, the phyllodea attain to 17 incliea oi moie 
in length, and they gradually beioiue aiualler aa they aiuond the 
otem. It ia a auperb foliage plant, and ranka among the moat beau* 
tiful of all tile aiaciaa. 

Tlie firat plant oboetred waa found glowing in poor aaiidy aoil. 
on the aide of a imiall watercourae; but their proper habitat ic on 
the qiiartaite ridgea that i iae to a lieight of about 150 feet above aea 
letel, I mile 8. from the anchorage. Here theae plauta grow without 
aoil in inteuaely hard haie quaitaite rock, aa ahown in tlie photo* 
graph, the loota penetrating the cracka and Aiwurea of the roik. 
Very few aeed poda form, only one or two were noticed on any of 
the apraya, and on aoroe there waa not a aingle pod 

The photograph of the plant and the writer waa taken by Mr. 
B J. Wintera, Geologiat, of the Northern Territory Geological 
Surrey, and kindly preaented to me 
On my return to Melbourne, dried apecimena of the pbylloilea, 
flowera and poda were auhmitted to Mr. Maiden, FLS., Gorern* 
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New Acacia 

Vi(tf>iiH Kivu Nuthein T^nit »rj 




1 u J{<H Yctiia 1>16 riate XXV 



17 INCHES 


Phyllode (leaf) of New Acacia 

Vibtona Kivfi N itboiii teirtoi; 
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nient Botanist, Sydney, ikhu Itas deteiiuiued it as a nea Tariety, 
•and has furniriied tlie following botanical description :— 

■ Btam BMNdy. 

Fhyllodea to be separately described. 

Floacrat FloHer-heads in tvo’s. 

Calyx lung and narrow, united irregulai ly about half wu,>, mure 
or less, distiDot central iierre, thickened at the top, with hair icaih* 
ing more than half way up the petals. 

Petals, also uarr«S%, united about two-thirds up, distinct (cntial 
nerve; thickening at the apex, with hairs, 5-meruus, very trans- 
jiarent. 

Bracts,' long and narroa, with capitate head of hairs, B-iiierous " 



[Piie4V lOT. SQPxTionuuA, M IL, UHA]- 


Art. XVlIL—C'uTi^ri&utioTW to the Flora of AuotmUa, Not 

BT 

ALFRED J. EWART, D.te. 

(OoTerniMiit Bobuilat and Prof wo r of Botaaj and Plut 
Pfajmiolng/ in Motbonnie UBWentty), 

«N1> 

PERCY J. SH ARMAN. 

(With Flatus XXVI.. XXVIf. and XXVIII) 

[Bead Itth NoTeuiber. 

Apacu BiAuvmniANA, ii. ep. 

Pliyllodia rigid, erect, lung linear, flattened, falcate, eliglitly nar^ 
ruaod tuwardi base and apex, not ■!> long aa in A. coriacea, reaching’ 
some lO iiii lung and 1.6 niui. aide, thickly coriaceoua, a*ith 
iiuinerouH tine longitudinal nervee, flnely perceptible with naked 
«y>a. Peiliinclcs in pain*, each Iwaring globular heads .Bery> alightly 
cylindrical. Flowers, .1 iiteruus. Calyx tubular, slightly pubescent 
lolies Petals rather longer, divided almut the middle, but quite 
glabrous. Pud nut seen. 

By Benthaui's clasaiticatiun, this Acacia is very closely related t<r 
A. roriacea, from which it is separated by having much shorter 
phyllodcs, and in tlie very marked difference of its corolla, which ie 
quite glabrous in A. Beauverdiana, and very pubescent in A. 
iKiriucea {rule Mnnlter’s Iconugraphy of Australian Acacias). 

Its calyx and corolla are somewhat similar to A. acipbylla,. and 
it may possibly be an interAiiiAinte link lietween this species and A. 
coriacea. 

Loealitu. —L'nwcowing, W. Australia. Max. Koch, 1004, Nb, 
1080. 

Named in honour of Gustave Beauverd, Conservator of Herbarium 
Dnissier, Geneva, Switserlaad. 


1. Na ainUMamlMMsdbsSocIHy'srfaeMaiiisa 



Fiom'nf^ Au$hrAia. 


eat 

Clattoxia PUtfOUiti'A, Don. ** PkrfailmtA ClM^iouiai" (PortvUflQM). 

Baullumaufrli. nenr .SUoppaitna, W. H. X^xHiater, Octc^wr. 1915; 
Sinytheadalp, Mabel White, October, 1915. 

It ii a natiie of North America, nataraliaetl lu a aoed in Europe^ 
and iiuw apparently in proceta of eatabliahing itoelf na a naturaliaed 
alien in Victoria. It haa no poiaonoua or uBjurioiiB propertiea. and 
in paature it will do no harm, at it ia .eaten by atoik, and liaa alao 
laeii uacfl aa a uilad vegetable or spinach. In cultivated land or in 
gardens it <vould Iw tronUeHonie, owing to its rapid pnwera of seed¬ 
ing. Tlio plant can hai dly Iw regardctl aa ilefiuitely nutiii aliacd aw 
yet, and may not be permanently eotablialied in the Slieppartoii 
locality, aa it was found by a farmer growing near a boot oorapor 
at hia kiu-lieii door, appaiently from aerda picked np on tlifr Imota 
alien walking throngli the hclda, but no other planta,could be found 
glowing in the open flehli.. 'Fliey might, however, have died down 
aitei Heeding, and mat reappear later on. 

Hohsbia ootLtkA, Beiith, var vihiata, Swoot* Cape Tulip. 

(I rideae). 

This poiaonoua weed, a native of 8. Afiica. lias in the past 10 
}euia ftpread at ('uriabiook, until it now covers alaiut 600 acres, a 
fen Helds ivintaining more of it than of any other plant. The bnlbila 
piriduccd alxivp and below ground make the plant very haid to siip- 
preaa when once establishod. Thorough cultivation and leaf> iroim 
gradually snppiess it. Wlicrc the giound is not broken fm|tlc>ut 
cutting IS ueceaaoiy ^ If dug out and the ground left bare, it soon 
leappciiis in guutei abiindaiicp than lieforu, ow’ing to the small 
bulbils and seeds left liehind in the soil. 

OurHOTARPOS PVRPURASCRict, BeaUi. Par|>la Orthoonrpus. (Scro- 

phaUriooeoe). 

Euroa, J. C. Saundarson, November, 1016. 

Tills plant, a native of (’alifornin, is injurious In pastures on 
aciouut of its roots being parasitic on the roots of grasses. It is a 
freely seeding annual, introdiiceil with fodder importeil from N. 
America, but not siifliciently established to be considered naturalised. 
It is not poisonous^ but suddenly appeared in many loealitiee in 1916» 

Sptoiei Of Ptopootyllt. 

Much confusion hmt existed in the determination of many of tha 
species hf this group. 



TkfM thM dMelr niUt«d w* :•— 

1 . 

1 Pt . ir db w» » A;iBr< 

3. P. praeetitt iitadK ’ 

t< BratfaSingn>«q^t&»iMt t«o i»«b»tro«pt 9. mAmm^ 
pp. 350. FWa Im 8r»ihi'» P. nvulvl* tfaa tbiaart 

canaidtnMj l*r|ipr« tlie4«ballttBr to|i«i» Iqiwaiida Ac end; Imt 
viAovt tin king poiot ef P. rcdna . . . TKkr kiag and 
paiaWd laMla, and larga aad mailer IkiFtrecs, hn«e«<ar, paaa ao 
lawdi into one anotfaer, Aat I havi! twen niialito toaort tlw 
iato diatinci Taiiatinci” 

lit Ip Ida '* Aaatraliaa Oaehida,” Fitagerald flgnraa P. ctriati 
na n nnw apeoUa; but it ia opdoabtadlj ajrPop^Moua wiA P. prapmx, 
Zdtid}.>-*^.f.. oomparo Ae plate with Aat of Biqieria alata. Labill. 
n. Nor. Boll., li., 69, t. 910. It agrcca albo with apacimaiui in 
MplK Herhi, coUectad bj HtUigaB, Flindera la., and In' Baron 
Ton Mueller at Wilaon'a Prouiontoij 

III There exiata a laiger form of P piaecox, which BenAam 
haa placed m P reflexa—«,p., Hampden, W.A., W. dark#. Bbron 
TOP Mudler aometiwea claoaed it aa P. refleza , but oftm alao aa P 
piaeoox One aparially fine examplo of thia type we hare fi|(nre<l 
It waa coUocted in 1096 at Bneounter Bay, South Auatialia, 1^ Miac 
Huany, and ia noted in the Herbarium by Ae Baron aa tiie true 
P. praeoox. 

IV Aa thera eridently ezhted a larger form of P. praecox, and 
-etnee Benthaln had grouped tbia in P rcAoza, Prof. Kaait came 
A Ae concluaion Aat the true type of P. praeoox muat eeaeotially 
he placed ia the one group of P rvflexa, and acting upea Aia elaaai* 
&ation be renamed P. piaeooi aa P. refleza. Tar. intermedia. 

V But when 0. H Sargent diaoorered and named P. conatriota 
It Waa erideuHy related to thia group of P praecoZ Oddly Chough 
'BenAaiil had erideutly taken an orchid, identically aimilar to Sar> 
gent’a aa one of hia type, P. raflaue^r.y.. No. 0. Oreeiinugh flat, 
Hh. Gtay. If Bentham’a claaaifleation be correct, then Sargent’a P 
eoMtricta could only be e^ariety. 

VI. Aiker a very exhauetiTc azamiuatioo of the iq^imena in 
-the Medbourae Berbatriwi in xAicb A* iowecf weto wAJectod to a 
Aoroug^ miemaeopio exettittution, we have oome to Ae following 
■conelnaione ^ ' 

1. The oeluBUi and Ito appeodagea, eui^ Ae appendage on the 
Hlununt 4b not aerte ha n odnetont end sure guide In Ala group of 
wroUda. 



tk/ra itiuilriiilla, 19$ 

S. Th«t tfTolutioD is eridently taking place in theee related 
groupa, attd -tfakt ao inaoy atsges in the aede are repreaeated that 
it ia diWealt to’Umit the peealiaaitiaa. 'and to any that one type can 
be defljkilely a^arated from anatlMr. 

9. That the arrangement of the Tegetatire leavea, the labella, and 
the oharacteia of the petals and aepala in the galea and tlie elaw are- 
the surest guide to a dear dittinetion. 

Acting on theae conchiatone, we hare arrived at the following 
claaaifloation, which to ua appears aatiafactory. 

(i.) That taking the species we hare mentioned, tlieiw la one group 
haring the ^iro latetal petaU of the galea long and pointed. 

(ii.) And another group, haring the ftro lateral petale of the 
galea broader and more rounded at (he ends. 

• Thua— 

Group (a) includes P. refleea and P. re valuta. 

Group (b) includes P. praecoje^ a larger form of P. praecox, men¬ 
tioned abnre, and for which we hare suggested the name P praecox, 
rar. robuata, and P. constricta. 

Oraap d.—Petals ami sepils of galea elongateil, and ending in fine 
points, even when flower small. 

1. P. r^flexa, R Br,^ broad lalielluin, terniinating in a line 

point, eg., PI. Preiaa, 2203, Benthani's type. 
ffoealitiet — 

Kidoiwi— 

Granipiana. 

Upper Murray, C. French, Juiir. 

Bacchus Manh, C. F]reiioli, Juiir. 

Upper Avooa, A. Punlie, .Mar, IStf-l. 

Port Fairy, Rer. W, Whan, 1899. 

Lower Yarra, G. Cqghill, April, I88.^. 

Yarns, April, 1867. 

Taningower. 

New South W(de§^ 

Quildung, Nc^ 442, W. Bisneilrn. 

Near Sydney, Fitagerald. 

I^ear Hpone^ 11,8. W., Miss H Caiter, 1889> 
SouA 

Near Mount Lofty, A. Tepfier, 1882. 

2. P. revoluia, K. Br^ long narrow,^ strap like labellun, 

Loealitm^ 

Viotpria^ 

Qrsnii^is. 

White ffUla, BendliOk A. Haggaid. 1880. 



J, Vwart.* 


in 4 


'WMfeem Fork 

Suwjr ^v«r» Joba OHinerap, 1669. 

^•a* Kbillt Mallee, 0. Walter,'Jnn^ 1893. 
fiUck FUagaa, near Omapieiie, 0. Welter, 
1891 

Stw Sontk lK(i/w— 

New England, 0. Stuert. 

Bine Mouutiiiiis, E DeiiitreeL 
i^unulaiiid — 

tiioQtli QueeaeUnd, Hartmenii, 1875. 

<rt oup B.—PetaJe iind lepeU of gelee akort, the peteU ending iq blunt 
<ir rounded endi. 

1. P, praecOJt, lindl (F. etrinte, FiU), (F. refleka, ^er. inter¬ 
media, Ewai t), flower aiuall, broad labellniii 
IjocalUiet — 

Victoria — 

Fliiidera Eatabhalimenta, July, 1847. 
Dandeiiong Rangra, C Frencli, 8enr 
Mentone. May, June, July, 1907, J It. Tuvry 
Brighton, July, 1882, O. French, Senr, 
Portland, July, 1908, 8, Johneon 
gueensoliS; 1908,«. CoghUI. 

Diinboola, July, 1897, C. Welter 
Oheltenhaui, April, 1809. 

Kewell, July, 1908, C. French, Junr 
Albacutya, September, 1887, C. Prenoli, Senr 
WUaon’e Proinontoiy, F. Mueller. 

Moyaton, 1883 1). Sullirau. 

County Foliett, Auguat, 190G, F 31 llea<ler 
iiotUh AuattiUta— 

Kangaroo Inland, July, 1882, U. S. Uugera 
TVietMowio— 

Milligan. 

Poi t Arthur, Auguat, 1892, Itev. S. Bufton 
9, P. inweox (Lind,), var. robuata (Ewart), P. icflexa. (K. Bi ). 
Tlie wItSe habit of tliia plant ia aimtiar to that of 
F, praecox, but ie larger and atouter, «.g., Emounter 
Bay, 8.A., 1898, Miaa Hoaaey. 

LooalUiM — 

I'ic/oWa— 

Loddon, MoKibbin, 1882. 

Diinboola, F. M, Reeder, July, 1887. 
Wedderburu, Fr. Coirla, May, 1880. 

Little Hlver, Fulla^. 
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' H(»ru of AvM^KkUck: 

Simik ^«M(ra2t9— 

Encounter Bay, Miu Hu«iey, 1896, 

Mount Lofty Range. 

AuMtralia^ 

Vaney Hirer, Oldtfeld, 

Hampden, W. Olarke. 

Uordon Hirer, Miu Wnrburtou, 1896. 

3. P, eoiulriaUu —O. H. Sargent. 

Afi9ireUia — 

1. Out Hill, York, No. 472, O. H. 8argi*nt, 

July, 1907. 

2. Oo woo wing, No. 1073, M. Kooh, 1904. 

3. Oreeiioogli Flat, Ch. Gray, Nf». 9. 

P pnteooz, 

P. reroliila. P. refleza. P. praec^c. ntr. robnita. P, oouitrirtfi. 



tioinuion ancestor 


'Dlls diagrtiiii soiftpests a Tory interesting phylogenetic change. 

Group long pointed petals and sepals in the galea, bnt the tao 

apecles into which it divides have brood .md strap-lIke labella indicated by the 
single and double lines ri^spectivcly. 

^roap Has chamcterlHt ic short, hnsul petals in the galea i and the two 
main species into which it is divided have brood and strap-like labolla rt'- 
spectively. 

it isqiute possible in the evolution of the gxtmp that there could thus le 
divergence of external features of the flower, and likewise that both types of 
labeDa should be represented in tiie sabeequent dirergenoes 

F. Tovbyara, n. sp, 

Leavea alternate, under 1 inch long, orate or broadly oblong 
•Scape 1 flowered Petals and lepala of galea ehort and broad. 
Lal^um much longer than column, broad at tbe bate, and slightly 
tapering towards anterior end. Slightly but very distinctly bifid. 
Appendage hairs rery pronounced. 

Loeo/tVy.—Vic., Mentouc. J, H, Torey, 1907, 1908, 1909, 1910, 
1911, 1913, 191.1, 1914, 1915. Mentone, A. Tadg^l, July. 1909. 



Thii orchid Wm drtt dbcofvt^'li^' Mr. "Yongr at Ufatontt ift 
June, 1907, ind wai )M«h f. fhtteom tad ctaoittM. 

Ita chief diatingniibtMg'ta^i^ *el« tiki* Ml* Mgetativa Itanrva 
vere arranged alternate)^'’ along the atka aadk P. praecod, vgHa 
the labdluin wm aliid^tl)^ hiM; but! not Mwrty eo pronounced aa in 
P. 1 * 00 ( 1000 . In exantiaatiOB of aefroral tradi apacinwna, the labe}- 
luin of P. Toreyana araa found to he hroadoh and longer Ann 
either of the Ivro haAHUi-ineotioned. 

In aome caaea it woa found that the rule naa depaetai from- 
(kcaatonalljr aome of the planta had the hi^bnr lealrea alternately' 
arranged aa in P. praecox. and two or three haaal onea af a radical 
mnette aa ip P. ooneinna. 

Thia latter feature auggeeted hybridiaation, and the orohida uere 
ezhibatcd in June, 1907, at the Field Nafturaliata' Club meeting aa 
am-h, Howeror, it uua auggeated that Mr Torey aboiild keep the 
oirhid under obaerTotiou 

He hoa doue ao, and during the eight yeara that have elapaed 
aince that date it haa kept true to ita original rharocteriatiea. But 
he haa noted that when tlie plant ia young, and firat flowera, aomo 
of the leATea allow aa a baaal roaette; but that the atem quickly. 
elongatea, and the learea tlien take up the atternato arrangemeat, a» 
that what waa apparently a hybrid feature ia thua ahown to be only 
a quaation of the age of the plant. 

Speoimona for the yeara 1907, 1909, 1919. 1914, 191F, am prO' 
aerved in the Melbourne Herbarium. 

Thia orchid flowera in June, and we mere able to riait the locality 
and aee the orchid in ita habitat, and obtain drawinga from fraab 
apeoimepa. 

' 1 

Notes on other Orohide. 

/ 

1. A rery large apeciroen of P praecpz, rar. robuata, collected 
by Miaa Bunbury, Geography Bay, W, Aoat., auggcata a retry great 
aipiilarity to P. truncata, Fite. It agreea in many recpeeta adUi 
that apeciea, and eapecially ao in a refy atriklng feature>-4.r , in. 
haring a gland in the ainua of the column. 

9, Pm grtrMdiJtotVj ij^.fir., 4 moat charaoteriatio feature, apart 
froih ita eery ditiinct ^rpe of laheilntn, ia the wingJike cAaraoter of 
'the lateral aepala of the galea. Both are broadke^ out, and haew 
a idmewhat pinnalh reining. Thia waa noted ^ Itr. Torey. 

•1. P. grandi^ra (R.Br.), yar. FretaDdf (llttaUer), np|»er Ateae,. 
'May, IMIi, tfet. Pdrtlie, it utidduliWdly a typical form bf'P, 
redmi 
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4. la liu ** Australian OirUida,'* Fitsgcrald has gi'oatly axaggor- 
ated Uie width of the mid-rib of tho labellum of P. refleza. 

6. P. obfuta^ at determined by the Baron from the hills near 
Pt. Elliot, Miss Hussey, No 437, in ISQn, is undoubtedly P. pedun* 
culata. No specimen of this orchid hat therefore been rec'crded from 
tlie mainland of South Australia, nde Dr Kogers, in South Aus¬ 
tralian Orchids/' 

Hmio UBTunATUs (F. Mueller, M.S.) 

Stems erect, terete, somotiiuies divided, 1 to 3 ft. high. Lower 
sheathing scales closely imbricated, alxiut I inch lu length. The 
upper ones longer—1^ ins., and looser All acute and well sheath¬ 
ing the stem. 

The floral bracts acute. That below the lower spikelets I in. in 
length, wliile that below the terminal spikelet only ^ in. in length. 

Spikelets in both sexes somewhat different. The male are more 
conical, with very imbricate, appressed glumes. Those of the female 
arc broader, with larger glumes, and not nearly so appressed. 

Olumes m evtry eanr are ohtu/te, 

Hpikclots in both sexes few ut the end of the stem, 1 to 3, sessile, 
or nearly so within the bracts, or one within a lower bract on a long 
pedicel that may extend to almost same length as terminal spike. 
Spikelets oblong, conical, 1 in. long, of a dark brown, and very 
closely resemiding tlw Kulitary termuinl spikelet of fJetletocofea 
fftonostarhya : but the chief differences are ;— 

1. .Vo of $p^kf If t8 on f(ich stem 

3 Closeness of iriteaihing scale to spikelet 

3. liCiigth of sheathing scale. 

4. No. of sheathing scales. 

6. U. iistuhitus more flattened, and reddei spikelet. 

It also resembles in appearance the spikelets of Lopiconia among 
the Cyperaceae. 

Glumes ovate, obtuse, very numerous, rigid, and closidy imbricate. 
The outer ones shorter and empty. Perianth in both sexes veVy 
flat, aliout as long as the glumes, glabrous, or very hairy near the 
tips. 

Tlie three outer segments of the periantli hairy near the tips, the 
three inner ones quite glabrous and hyaline 

In the male flowmrs; Stamoui 3. fiianieuts free. Anthers of two 
distinct cells as seen in drawing. Attached to centre only. 

FMuale flowers; CWary S-oelled, style 2. free and stigmatic, almost 
from the base. 



Thii RmCio in no iiajr rimjnbffhi nnj likherto dwerihod; but 
•doptiag the dlMifieation tm fhten in Bontimn’t k«r. it would ooiiie 
'noor to R. dofonnis, from u4uoh in general appoaranee and apUnltta * 
it ie vary diMimilar. 


EXPLANATION OF PLATES. 

Plato XXVI. 

Acacia Beaurordiaua, and Reatio uatulatu*. (Figa. 1-1T.) (Figa. 
14-18 ) 

Fig. l.-~Braiich of Araeia Beaurerdiana natural aim). 

Fig. 3.—Floaer bud (niagnided). 

Fig. Single floaer (inaguiBed). 

Fig. 4.—Portion of corolla (magnified). 

Fig. B.-~Proceabea from corolla (niagnifieil). 

Fig. G —Portion of calyx (magnified). 

Fig. 7.—Hain from calyx (magnified). 

Fig fi.—Single bract from floaer (magnified). 

Fig. 9.—Stamen (magnified). 

Fig. lU.—Tomponnd pollen graina (magnified). 

Fig. 11.—Tranererae Nectioii of edge of phyllodo (magnified). 

Fig. IS.—JBftfio nefnlotwi.—3 infioreaceme (^ natural dre) 

Fig. 19.— ^ infloraKenoe (jt natural aiae). 

Fig 14.—Abnormal A iiiflureacence (| natural aiie). 

Fig. 15.—Single male flower (magnified). 

Fig 16.—Piatil (magnified). 

Fig 17.- T.S. (wo-celled ovary (magnified). 

Fig. 18 —Single atamen (magnified) 

Fig. 19.—Tranaverae section of anther. 

Plats XXVTI. 

Pteroatylia ravoluta, Ptorostylu refieza, Pteroatylia praecox, P. 
pfwaooz var, robaaU. Pteroatylia coostricta. 

Fig4 1.—Flower of P. rj([||ttta (} natural aiae). 

Fig. 8.—Labelluiu of P. rlroluta (enlarged). 

Fig. 3.—Flower of P. refieza (| jiatural etaa). 

Fig. 4.—Flower of P. refleza (amaller variety). natural dae). 
Fig. 6.-*a^bellum of P. refiata (anlaiged). 

Fig. 6. —I^hidlum of P. rafiulta without tonainal point (enlarged)- 
Fig. T,—nhnt of P. prgeooz, rar. n^gata (| natural aim). 

Fig. fi>—Labellnm of P. pracoM (aalaifgad). 
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9,n-^nov«r <A P praeoox natural aim). 

Tig, lO.-^Eiab^lUi^ of P. praeoox (anlargad). 

F%. plant nf P. conatricta natural aim). 

Tig. 19.-^.alMlIum of P. oonatricta (enlarged). 

Pl^ATU XXVIII 

Pteroatylia Toreyana. 

Fig. 1. —Plant and flower of P Torejana (natuial aim). 
Fig. 3.—Labdluiu (enlarged) 

Fig. 3.—Column (enlaiged) 

Fig. 4 —Claw (enlarged). 
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Abt. XIX.--!r 0 ni<ok)sri((U Note$: Part 1. 

Bt a. P. hardy, 

(Fomta OepATtuiont. Melbourne). 

. (With Pliite XXIX.}. 

[Bead December 9tb, 1016J 

By ineani of thia anil othei papeia to follow, it » intended to- 
place on record ucvurreitceA of interest to speeialiita in TegetaUe 
teratology which bare come under my notice during the past few 
years. The present paper includes references to seedlings only, lear- 
ing to future parts notes on heterotaxy and morphological devia¬ 
tions in foliage, etc , of oldoi plants, particularly with regard to 
some of our indigenous flora 

Abnormal Seedlinga.* 

Cotyledonary leaves, regarded as of diagnostic value by Ray 
at the end of the 17th century, but not used by him in the genesis 
of the natural systwn of classification, were placed in commission, 
as it acre, by Jussieu, in limiting the primary divisions of the- 
angiosperms. Since then the cotyledons have been recognised with 
due regard for their importance in association with other characters, 
but occasionally—and in some oases frequently—polycotylous forms 
appear among normal contemporaries of the same species of dicotyle¬ 
dons; and other aberrations are not uncommon—at least in culti¬ 
vated planta. 

The most frequent abuorniality noted by me was the polymeious 
whorl of cotyledons; the next, polyphylly (in the subsequent pro¬ 
duction of foliar leaves); the third in frequency was the cohesion 
of members of a cotyledonary whorl; the fourth was the bifurcation 
of the axis of the wtyledon; the fifth, fission or lobing of the cotyle¬ 
don ; and, last, stlm slmormalitiee—4>ifuroation of the seedling axis, 
and hypoeptyloua supplementary shoots, being rare within my 
experiMice. 

The specimens have all been taken from cultivation, and, further, 
my inquiry, aa far oa the seedlings are concerned, haa been spread 
over a fidd limited to three nurseries and a suburban garden and 
to one season only, excepting one species- lueida. 

1 In “ A OmUrlhuthw to oiir KnoMrleilft of AtMKnn** b« foanrf % wrnitirof ui* 

YotomIdo n to noniMl ptonta, oud o oeniirubeiiilvo bllitlo)rniHh| 
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Faeilities aflorded me by the Conservator of Forests, Mr. 
H. Maduy; tbe Director of the Melbourne Botanic Gardens, Mr. J. 
Cronin; end Messrs. Brtinning and Son, to examine the seedling 
beds in the reqitective nurseries* The State Forests Nursery, estab¬ 
lished principally for the sowing'and nursing of eucalypts, is at 
Broadford; the other plants were observed in my private garden at 
Kew. Nothing like an exhaustive seaix*h was made or attempted 
in the limited time availalde, and though many genera were noticed, 
tho quest was made with the study of seedlings of Eucalyptus os the 
main object in view. 

Polyeoiifly, —In somo species there appears to l)e a tendency to 
polycotyly, the deviation from normal conditions ending there; in 
others this tendency seems to have strengthened into a habit without 
subsequent growth of the plant being affected, while in a third phase 
the impulse given is continued into succossivo foliar organs in their 
arrangement relative to the axis. In frames containing some thou¬ 
sands of Pittosponun nipresrens^ I failed to find a single dicotylous 
plant, although 3-merous and d-merous forms A\erc common, and 
n-merous seedlings vere in tiie proportion of about 1-lUO. 

The species of which 1 exhibited specimens with increased nnniljcr 
of cotyledons are as follows ;— 


Cupr$$$u$ maerotarpa 

• 

4-, 5', and f-merous fonni, fre¬ 
quent ; 2-meroiii forms not seen 

Caprsime ludica^ 


S-msTOos, in proportion of about 0:100 

Muc0l$ptu$ iru«B«naKa 


a-merom, rare. 

„ rs§\n\fcra 


S-merous, ]:600. 

„ nadiaU - 


S-merona, aboat 1:100. 

„ RUid^hi - 


A-iueronji, about 1:100. 

romafo - 


S-msroos, rare. 

DUtwynui eiserosesna 


a-melons, 1.22. 

Lisiuiram (ekinmi$U 9) 


3-merous, 0:140 

Simnlia i»p ) 


3-merous, 1:20. 

.PittoitSorHni 


3-, 4- and 5-merous. 

„ /loritmadum 


3-meroas 8:80 

„ ffuehaMiaHwa 


Only two oat of 17 in one lot were 
diootylons, five were 8-nereasly 
whorled, nine 4-meronsly and qne 
0-meronsly. 

„ niffeseens 


3-, i- and 5-meroas (seo abore). 

„ aiultthitiftm 


Many 3-meroiu whorls seen. 

CvNsMf pro^fsriM 


3->ineroas, alboat 8:100. 

MamdteiUea (i^.) 


SHneroos, numerous. 

GlMkckia iriMoUkoi 


8-inerous about 8:1000. 

OMdmsnt lawcsoZafui 


A few, not counted. 


1 RcsoHofotarviMondarlngaMatomof Medlintsoftiwisustrot. 
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Of Mtfflmt «( BdadQhdL 
wiM «- iw)Ljfo«9 wm HM«i^ 


01«IMfM (^) 

Jmwm rfH«<a 

hfmU9 
Jht PWI^i# ^ptMM 


i« tit* 4M# (MM fta«i tM aatlf** 
halntrt |b Cicajugolenif ^ «b 
ii«riMdfw*tii«ni!U( noli b* er*A 
it*d ** Mritt**tfav 

1 iMMMM a 17 

Martwfcl 4 
8 aw^M^a ^ 

8 UMTOW 1 yOr 
Aeeomkt Bob In^ 

Vnwwia 8 lOa 
S-DMiau * pwewitA B * 


With fo* exo*ptiot» the wlioib w4re aliaracterbed by radM ejm 
BWtry end diie, Utmi tnth other chemoten inch m venation, pointa to 
the nnmerioal loereeM onginating in correepondlng epperSatty of 
leaf pmnordM in the yoong see I rathOi than to early Beeioti at the 
growing ootyledoD 

Polfph^Uy —Oocaaionally the whorl of cotyledons Was found to 
be aooompanied by a similarly inoi eased whorl of foliar leave* and 
in a few instances increase was repeated at suocesaive nodee 
Amongst 40 noimal Linana plants several had four whorls indud 
ing that of the cotyledons The undermentioned species yielded 
forms witli lucieoso of foliar leaves supervening on tricot} 1} 
Copr^ma Utwda 
Bv«t^f4w dadoealpt 
E retintfera 
F Siufoni 
Linarta (9p) 

Itffuttmm rAtnetmi 

Bifurfaiton of 4jrtt —fhis oceurience known to some nursery 
men as double heading has an economic value at times in that 
a shrub or tree ordinaril} too tall for some situations produces two 
equal branches near the ground each being stroogei than a lateial 
branch ^ 

I Lpieotylous forking of tlie stem was ohaeryed in Cifttwuo 
proltferut This may have been caused b} early arrest of the normal 
shoot and consequent production of what might be termed cetylaxil 
lary shoota referred to later in connettion with Jfsoefyjpfes toruiUa 

3 Supercotylous forking of the stem axis wka teen in a speoimen 
of Tilta Amtneana thn dtviMon leing about three em above tbe 
level of the cotyledons 

Oohenan af Oati^oni la assumed that the ’preMnee of 4 
* midnb in eech half of fu» over brpnd ootyUdokery mMuher, 



Miff iwUoH aJld’AdliidBBiMA |r«fciol«, tedteMe 
4)MM|«tii*» <4^ %«p fQAvw hf thsir inuor muyiia*^ or’^lwt §m»n 
j|afe htm (jb/m ^ tb* emtfdltig of primordid f^piUMw Unit 
9oQi&«^ 4 M)iil«>, ip whi^ ^ foNpuBid conditim pw> prIdMit. 
may fat U«M M h»ri«g e0ndfld<^««iiaeM: — 
fittotporum 
P)i 0»rtbHndnm. 

Ooprotma 
S^inua mdUt, 

StertvUo {hphtidaj), 

ffapApntf« (iS’p.).—III tli« rodiah there occurred a form aitU 
trilebed need tearee due to eaili leaf conaiatiuK of a fuanl 
pair. 

I hare not obaarred any but lateral coheaion of two inemLerH of 
polymeroua vhorla. FuRiou of oppoaed nieinhera by their baaea. 
thua giring a perfoliate appearance, may hare exiated among the 
many aeedlinga seen. Thia feature ia leaa conapicnoiia. hnaever 
and if preaent waa uniiotked The Sterculia had an aByniiuctiic 
whorl compoaed of the two fuaed leaeea and an aborted thiid 
Sfereulta (hghndat ): Aiiiougat 34, one with bifid leaf 
Pittotporum tniuifoltum; One only witli a bifid leaf. 

V. Buehannonim One leaf of a tiiiueioua whorl of cotylnlona 
aliglitly bifid. 

JJaucHt Curufa One cutrledoii bifid alightly In another 
plant one leaf bifid and the other unequally tiifid. 
(Guppy found 35 out of 135 aecfllinga of l^eputiim 
BOtivuw aith tripartite cotyledoua ) 

Other AfutormaUtifn .—The only inatance aeeti where axillarv 
growtba occurred in a rery young oecdling waa in the ca«e of 
Snealgpfat cornufa, in width buda were preaent in both cotylar 
and foliai axila The cotyledoua were rertkillate, and the foliar 
learea normal. 

I,inaria (parpureai) cultivated at Kew allowed a tendency to pio- 
duce aupernuinerary ahiKita of hypocotyhma origin (about 5 |)cr 
cent.). When the plaiita had produced leaa than a fourth of their 
mature foliage, or earliei, tliey were found with a aliout developing^ 
near the ground, or auineitiiioa hypogeal, and producing 3>taeronH 
irhorla of foliar leavca. (Maatera recorda a aimilar occurrence in 
li, vtUfferii, Anaffaiit arrrvtie, Snphorha pepitie and aome 
umbclliferae.) 

Malpoaltion of oetyledona occurred in Jraeia ttrkfa, the pair, 
Instead of retaining an oppuaite petition, being forced round by the 
nigoiroaaly growing, humipbilona aheot until they were to one aide 



<844 


/t. D. Ha/fdff: Ti»‘iUiiAogieal NaU». 

of tiw azu, and almoat laterally oonnAte. Iliia iraa notified in V of 
tho 18 plant* fikamined. 

In tbe osM of Httotponun ttnuifvhuta, the arrangement of fbo 
five cotjiedoni before earpanaion waa noted. They nere onrled up 
'within the aeed, like atrapa rolled with flat anrfaoea in oontaet, bat, 
M ahown in the drawing, there waa proriaion for radially ^fttunetrio 
growth after espanaion; tiie outer leavea being ali^tly ahortei than 
the inner, with petiolea twitted obliquely in order to haTe the bladea 
in mutual contact. Tbe iiiembwa, after artificial withdrawal 
from the aeed coat, aeparated with a knife and iinmeraed iu watei, 
aoon aaaumed an approach to the radial form, Thia obaerration 
makea leaa tenaUe the flaaion theory of multiplication of linear 
cotyledonaiy learea. (Ree Figa. 23 and 24 a, b.> 

The many inataucee of aeedliug abnorinalitica given above, and a 
review of recorda by Avebury (Liibbotk), Mueller, Maateia, Guppy, 
Duchartre, Bailey, Schrenk, etc. (their obaervationa affecting culti¬ 
vated plants chiefly), leads one to think that there is ground for 
further intereating inquiry among the aeedlinga of native plant* 
in their habitat* F. V. MunllerV investigation, in 1882. of poly- 
cotyly in New Zealand species of the genus Ptrutmnta, resulted in 
the snrpriiiug record of there being amougst 23 species ezamined 
only four with diiotyloua seedlings; and, he wrote: "It may be 
fairly assumed tliat in the genus as a whole the pluricotyledoiiary 
embryo by far preponderates " This fart adds interest to the data 
given for Pittosporuin nigresoens mentioned above, and perhops to 
observations on other species such as P teniiufolium and P. 
undulatuiii 

EXPLANATION OF PLATE. 

Pigs. 1 to 0 —Coprosma luoidn. 

„ 6 and 7 —Eucalyptus radiats. 

„ 8,8 and 10—E. Risdoni. 

„ 11 and 12—Dillwynia oineiasoens. 

„ 13 and 14—Acacia atricta. 

„ 15 to 18 —Pittoaporuro Baohauiauuifl 

„ 18 —P. teiiiiifolium. 

„ IK) —P. Baohanianuin. 

„ 21 and 22—Dauuus oarota. 

„ 23 and 24—Pittosporam teiiuifoUam. 

M 86 —Tdnaria (purpurea t). 

„ 26 —Buealyptua oorouta. 

Note.—All figures seiui-iliagruteipatto 

1 «B./sv.fle.i.,p lit 


PNe. U Tkteiiw 1»M Piite net 
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Am. XX.—0/ QaaeoM /^f^eanui'a an (?i:ota(/t. 

(PaVLlMIlTAKT COXMUNICATIOK). 

Bt ETHEL McLennan, B8c. 

[Bead 9th Dee^ber, 1916J. 

The Britiah AMociation for the AdTancenieiit of Science gi anted 
the eum of £50 for the purpooe of carrying out a reeeareh, On 
the Influence of Varying Percentagea of Oxygen, and of Vaiioui 
Atmoapherio PraMurea upon Gootropic and Heliotropic Iriitnhility 
and Currature.” 

Thia anm vrat expended (Ui apparatua iieceaaaty for the aliove 
reaearch, which, for the moat part had to be obtained from Knglund, 
and loiQo delay was expeiienced owing to diflicultica arising fioui 
the war. In consequence work so far has been nuainly of h pre¬ 
liminary character, but a description of tlie apparatus eii)phn*ed 
and a summary of the results obtained to date may be of a little 
interest. 

According to Pfeffer (Pfeffer’s Physiology of Plants, Vol. IL, p 
114):—“ A mere rise of gaseous presMiire, if sufticiently great, will 
produce a retardation ^ud ultimate cessation of growth.’' 

He explains this by stating that a high gaseous pressure outside 
the plant will antagonise turgor. This could only be a teiupurury 
effect, since the protoplasm and the cell wall are permeable to oxygen 
and nitrogen in solution, so these gases will pass through until the 
partial pressure of the dissolved gases inside the cell produces an 
increased osmotic pressure corresponding to tlie increased gaseous 
pressure outside tho cell, thus producing a gaseous equilibrium 

Jaccard (Rev. (^n. d.Bot., 1893) states that growth in air at from 
3-0 atmospheres, is not retarded, and may even in some cases be 
accelerated. 

In order to test these results and those of other observers, I have 
been performing some experiments under more favourable con¬ 
ditions than was previously the case. It is important that the 
observations should be made under conditions where immediate 
Tesponsee can be observed in sbort intervals of time; this can only 
be dune by the aid of the horisonUl microecope watching the growth 
^ of seedlings in a pressure cbamber« 
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Ibe Medium the growti» ti ^H i llrt i»Pl JOT < >p i t BMj f 
to tiM root Hi « prwur* fllMiiW bgr maMMk «li|il|iM<**>» ^ Wt 
fliifto%Mrtoti«intWal^dfiti^j||»d«o»|Nkrt»de«riL ^ di M nMr 
etroi viu noted—Okponeiou and wAkcitofeiOii Mtlc 

un<Iii TtiyiDg preiMtM gavtt appMont grbitflk uoeetnaBti ^ Oir 
•eedhuffi «huU dtd a^t octuallv taka ptaM ft li ktAtor to iv 
■eeilling to pLaatwifpa fajr ]»Ban« at nwM ioda» tout -axparinmkto' 
dio«e«l tkia wa$ not alle^Od by earying gM preanrat 

rhe radtela waa ao arianged that it eontd faa ekarly aeao froiki 
the extei tor throogb the glan eoda of tka chambar 

The an aaM kept conatant}} niont by ataafta of a. hp;ing of irai 
mttun itdol A. gauge aas attached which lagutarad tha^roNmra to* 
aUu h the Medling wm aubjected The chamber waa oonmentad to a 
h|Kh preeanie pmitp aud ao a pieaaiire of any daaired ralue could 
Ite pr duoed in it 

t hoi laoqtal lUKUWcope waa uaed for the readinga It waa leralled 
oaiafully and the tip of the root of the aBedlinga wag fronaaad oil to- 
a Hcale in the eyepiece of the microacope Tlie diriaiona on the acale 
» 064 of a mm In ordei to be at aeourato aa poaaible the ayw 
ahould be kq>t at the aame lerel at each reading To enaurg thia a 
rod of certain length waa placed m the aaipe jfoeituHi and the 
ubaerrei a chin icated on it at each reading The initial poaitum 
haring been read the aeedling la toft foi one boor and then ita 
poaitiin u again lead, thia girea directly the amount of giowto in 
fiaiti na oi a nun during that tune 
Detoi« aubjecttng any aeedling to preaaure the rate of growth 
in ail aai fiiat determined for thu ranee according to the indi 
vidu il and liaving obtained Ua rate of gtpwtb m air a preaaaie af 
known amount waa developed in the chamber and leadinga were 
taken at interrala of an hour ^ 

The effect of the preaaure doei not mamfeet itaelf unnwdiately on 
the giowtli at any rate auoh preaauiea aa I hare experimented with 
80 apparently the direct mec^aical effeet of imreeling the gnaeoUA 
preaaure upon turgor la pi actually negligible aa a factor whtdi 
influencea growth contrary to PfeSer a auggeation 
Generally in one day retardation beoame noticeabto tha atoanni 
of retardation being dependent on the preaaitrfi* brdinAy epaaking^ 
the higbei toe preeaure toe greater the netordeiion 
It atoBtt toat at inioh preaauito aa I ha^ ee^iti^)nu)ited vUb, toto 
retardation la penwaant^ but the plaab tooonunodatoi itoalf 
to the praeauto and-the nde of growth fa-ctadiiatty eattod 
The tetteperatura ttaa noted totowghe^t the ekperimente 
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of on growth 

Ko^ fAtljr 4^ 4 in th« temptontare dfeit th* rate of 

ftovtii, «lte teme aw^litifa appeal to haw inberaptfy a hi^er 
rate of gnteth tiiao otfaen ^fetertetloM the eleet of raued gaaeom 
pteteute ii a retatioel; cOnatent one irrMpectiTe of teteporature or 
of tfui ijnWtet rate of growth of the aeedhng 
1*^ aeedlinga oatd for all tbo idtperiiuentii hare I eea futatt arwiur 
(fialdjMa) a&d ao larn poMible 1 bare choten thoae of about equal 
agoeudatw 

Whether the letaidatioti cauaod br gaaeana preMiiie la 

due te ah locreaae in the partial prenoic r f thi diaaolred oxrgen 
01 not hae etiH to bo detei mined 

JTent^ found that oxygen undei a piemiiie of fiiin t4 atino 
spheraa (« the eanio deMitr m iii air undei a prewuie uf fiom 
14 Id atmoepheree) oauwd retaidation of gioatb 
Since howerei air under f 4 atmoeplieroH piiiwiiie prodaoea a 
■imilai letardation tbia » not dut wholl} to tlie luciLased oxrgeu 
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